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- Abt. I. — Researches of Pasteur respecting the Theory j^ Spontaneous 
I Generation ; translated and conaensed by M. C. W hite, M.D. 

The theory of spontaneous generation was long since proposed 
to account for the origin of beings whose germs were too minute 
or too obscure to attract attention. One after another the differ- 
ent organisms supposed to arise from spontaneous generation 
have been proved to originate from germs. At present the 
question of spontaneous generation concerns only the origin of 
entozoa and those minute organisms which can be studied only 
with the aid of the microscope, as moulds, (minute fungi), and 
infoBoria both animal and vegetable. The common theory that 
the spores or germs of these minute organisms are constantly 
floating in the atmosphere ready to start into activity whenever 
thev meet with a suitable nidus has found an able advocate in 
M. Pasteur of the Normal School of Paris, who has published in 
the Comptes Bendus* a series of valuable papers on this sub- 
ject, the substance of which I have translatea for this Journal. 

In order to collect and examine the solid particles floating in 
the atmosphere Pasteur placed soluble gun cotton in a glass 
tube and by means of an aspirator caused a current of atmo- 
spheric air to pass through it for several hours. The cotton was 
then dissolved in a mixture of alcohol and ether, and the atmo- 
spheric dust deposited at the bottom of the fluid in a conical glass 
was examined with the microscope. The sediment thus collected 
contained grains of starch and such other dust as is ordinarily 
found on surfaces exposed to the air. When submitted to tha 

• ComptuM Eendui, 1860, T. L, LL 
▲m. Joub. 8oi.-4BC02n> SsBixt, Vol. XXXII, No. M.— July, 180L 
1 
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action of concentrated sulphuric acid the starch was soon dis- 
solved, while other particles remained undissolved and had .ill 
the characteristics of the spores of ordinary mucedines which are 
known to resist the solvent properties of concentrated sulphuric 
acid. [It is worthy of notice that certain noinute fungi are capa- 
ble of decomposing a solution of sulphuric acid. A few years 
since a little mould developed in the solution of sulphate of 
copper used for electrotyping in the department of the U. S. 
Coast Survey at Washington proved an intolerable nuisance. It 
decomposed the salt, assimilating the sulphuric acid and rejecting 
the copper which was deposited around its threads in a metallic 
form. From this it appears that sulphuric acid does not prevent 
but may rather assist the growth of certain fungi. — Tr.] 

To determine the action of atmospheric air, and of atmospheric 
dust upon fermentation, putrefaction and the appearance of 
organization, Pasteur adopted the following methods: 

A flask was about half filled with a fluid consisting of water 
containing in solution about ten per cent of sugar and from two 
to seven parts in a thousand of the scum of beer. The neck of the 
flask was drawn out in the flame of a lamp and attached to a 
platinum tube ^\ of an inch in diameter which was then heated 
to redness. The fluid was boiled for two or three minutes to 
expel all air from the flask, when it was allowed to cool very 
gradually, and as it cooled, the air which entered the flask, was 
calcined and all organic germs it contained were destroyed, by 
passing through the red-hot platinum tube. When the flask had 
thus cooled to the temperature of the surrounding air the neck 
was hermetically sealed. The flask was then removed to an oven 
and kept at the temperature of 80° or 90° F. for an indefinite 
period without producing any organisms or undergoing any 
change whatever. 

To test the influence of atmospheric dust upon a fluid thus 
hermetically sealed, Pasteur placed a pledget of cotton or asbestos 
in a small tube and caused a current of common air to pass 
through it by means of an aspirator. This small tube containing 
the cotton or asbestos loaded with atmospheric dust, was then 
transferred to a larger T-shaped tube, one end of which was 
connected by India rubber with the sealed flask, another end 
was connected with a platinum tube heated to redness, and the 
third being connected with an aspirator the apparatus was easily 
charged with calcined air and all the common air was expelled. 
The neck of the flask was then broken within the T-shaped tube, 
and the small tube containing the atmospheric dust was passed 
into the flask with access only of calcined air. The neck of the 
flask was then again hermetically sealed by means pf the blow- 
pipe. Many flasks were prepared in this way and in every case 
after standing in a warm situation for 24 to 36 hours, vegetation 
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ippeared in the same manner as if the contents of the flask were 
exposed to the open air ; but the mould or mucedines appeared 
first in the little tube carrying the cotton which was often thus 
fiUed to its extremities. The organic growths which appeared, 
were the same as in flasks exposed to the open air, viz : of infu- 
soria, bacterium^ of mucedines the penicilium^ ascophora^ asperaiUus 
aad some others. When calcined asbestos alone was introduced 
DO vegetation appeared. 

It was thus demonstrated that among the dust suspended in 
ordinary air there are always organized corpuscles, and that these 
powders when mixed with a suitable liquid in an atmosphere of 
itself inactive, give origin to Bacteria and Mucedines such as are 
famished by the same liquid in the open air. 

Pasteur confirmed these results by another method. Similar 
quantities of the same fermentable liquid were introduced into a 
series of flasks in all respects alike. The necks of the flasks were 
all drawn out over the name of a lamp, and bent into a variety 
of different forms, but the tubular neck of each flask was left 
with an opening one twenty-fifth of an inch or more in diameter. 
In some of the flasks the liquid was boiled for several minutes, 
but three or four were not heated to the boiling point. All the 
Qasks were then set away in a quiet place free from currents of 
air. After 24 or 48 hours, according to the temperature, the 
flasks in which the liquid was not boiled after being put into 
them, (although all the liquid had been boiled before it was put 
into the flasks), were found to be troubled and covered little by 
little with mucor. The liquid which had been boiled in the 
flasks remained limpid not only for days, but even for entire 
months, although all the flasks were left open. There can be no 
doubt that the curves and sinuous forms of the necks, served to 
secure the contained fluid from the fall of germs. 

The common air entered these flasks as they were cooling, but 
80 slowly during the gradual cooling of the not liquid, that the 
germs were either destroyed by the heat, or were deposited in 
the curvatures of the narrow necks of the flasks so that no viable 
germs reached the liquid. When the neck of one of these flasks 
was broken off; and the remaining portion placed vertical, in a 
day or two the liquid became mouldy or filled with bacteria. 
This method which so well explains the preceding, and which 
can be so readily practiced by any one, carries conviction to un- 
prejudical minds. It gives also peculiar interest to the proof 
which it presents to us that Uiere is nothing in Uie air except its 
duit which is a condition of organization. It thus appears that 
oxygen acts only to sustain life furnished by germs, while of gas, 
fluids, electricity, magnetism, ozone, things known or unknown, 
there is noOiing in the air except Vie germs icJiich it carries which 
can originate organic life. 
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Fermenlaiion of Urine. — A flask with an attenuated neck waa 
one-third filled with fresh urine and boiled for three or four 
minutes and then allowed to cool with no access of air except 
what was drawn through a platinum tube heated to rednesi 
When cool the flask was hermetically sealed and the enclosed 
urine was thus exposed only to atmospheric air deprived by heat 
of all viable germs. In this condition the urine- remained for 
months without change. Into a flask thus prepared, asbestoa 
charged with atmospheric dust was introduced by the method 
above described. The flask was kept at 86° F., and in about 
six hours mucedines and infusoria appeared, among which were 
Bacteria, Vibriones and Monads, the same as appeared in similar 
urine exposed to the open air. During the following days hth- 
ates and crystals of triple phosphate were deposited, the urine 
became ammoniacal ana its urea disappeared under the influence 
of the true ferment of the urine, whicn Pasteur believes to be or- 
ganized, and whose germ, could only have been introduced in the 
atmospheric dust in connection with the germs of infusoria and 
mucedines. When a flask prepared in the same manner had 
only calcined asbestos introduced, without atmospheric dust, 
neither mucedines nor infusoria appeared, neither did any fer- 
mentation take place however long tne flask was permitted to re* 
main unopened. 

Coagulation of milk. — Fresh milk was boiled in a flask for two 
or three minutes only, and after being allowed to cool with access 
of calcined air, as in the preceding experiments, it was hermeti- 
cally sealed. In eight or ten days the milk was coagulated, but 
when opened it was found remarkably difierent from milk coag- 
ulated in the open air for it remained aZAoZme as fresh milk; but 
the milk was filled with infusoria, most frequently vibrios about 
yjy of an inch in length, yet no vegetable productions were 
detected. 

The common theory that milk coagulates in consequence of 
the formation of lactic acid is an error. It is also shown that 
vibrios may appear in milk which has undergone ebullition for 
several minutes at 212° F., although urine or a solution of sugar 
and albumen does not produce vibrios under such conditions. 
In other experiments the milk was boiled for longer periods un- 
der a pressure of li atmospheres at a temperature of 280° or 236° 
F., and the flasks were sealed as before. Flasks thus prepared 
furnished no infusoria, the milk did not coagulate however long 
it remained enclosed in the flasks, it remained alkaline even with 
the presence of oxygen in the form of calcined air as stated 
above, and it preserved apparently all the properties of fresh 
milk. 

Into flasks of milk thus prepared Pasteur introduced atmo- 
spheric dust by the method detailed above, when the milk congu- 
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bted and both animal and vegetable productions appeared as in 

ibe milk exposed to the open air. The generally admitted 

theory of ferments which had of late years received fresh support 

from the writings of chemists, now appears more and more at 

Tarianoe with the results of experiments. The ferment is not a 

dead subetance without determinate specific properties. It is a 

\)eing whose germ is derived from the air. It is not an albu- 

ffiinous substance altered by oxygen. The presence of albumin- 

oos matters is an indispensable condition of all fermentation be- 

emae the "ferment^ depends upon them for its life. They are 

I indispensable in the light of an aliment to the ferment The 

contact of the atmospheric air is, primarily, eG|ually an indispen- 

[ iible condition of fermentation, but it is indispensable only as 

\ being a vehicle for the '' germs ^^ of the ^^/erments." 

\ There are many distinct organized ferments which excite 

I chemical transformations, varying according to the nature and 

[ oinuiization of the ferment. 

[ To confute various objections made by advocates of spontane- 
\ 008 veneration, Pasteur undertook to determine the relative 
abundance of organic germs in different localities. A series of 
flasks were all one-third filled with the same putrescible fluid (a 
solution of sugar and albumen was employed in most of the ex- 
periments). The fluid was then boiled for 2 or 8 minutes in the 
flasks and the neck of each flask was drawn out to a fine point 
and hermetically sealed while the fluid was hot. These nasks 
vere then taken to different localities and the points of the necks 
vere broken and the air of the several localities allowed to rush 
in and fill the flasks. This violent ingress of air carried in of 
course all the dust held in suspension and all other principles 
known or unknown associated with it. In this condition each 
flask was again hermetically sealed and the whole placed where 
they were kept at a uniform temperature of 80** to 85° F., a 
temperature known to be the most favorable for the development 
of animalcules and mucors. The results of these experiments 
were not what the principles generally admitted would lead us 
to expect but they were perfectly consistent with the theory of 
the diffusion of germs. 

Generally in 8 or 4 days the liquid in the flasks was found 
altered, but in flasks placed in identical conditions were found 
very different organisms — much more varied so far as mucedines 
and torulas were concerned than if the liquids had been freely 
exposed to ordinary air. On the other hand it frequently hap- 
pened in a series of experiments that several of the flasks re- 
mained absolutelv unaffected for an indefinite time as if it had 
receivwi only calcined air. 

This simple and unobjectionable method of experimenting 
appears to demonstrate that the cause of so-called spontaneous 
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generation does not exist in tbe ambient air throughout its whold 
extent, but that it is possible to take up in a single place and at t 
given instant a oonsiaerable volume of ordinary air which, with- 
out having undergone any physical or chemical change, is alto- 
{rether unsuitable to give origin to infusoria or mucedines in a 
iquid which is invariablv thus altered when it is exposed to 
the open air. The partial success of these experiments shows 
that by these movements of the atmosphere there is always 
brought to the surface of a putrescible liquid in an open vessel a 
quantity of air sufficient to furnish germs suitable to be devel- 
oped in two or three days. 

It appears that the organic productions in the flasks are more 
various than if the contact with the air had been free, i. e., the 
organisms in the several flasks are different. This result might 
have been expected, for by limiting the rush of air and repeating 
it with different flasks, a small number of germs would be col- 
lected in a limited portion of air and the growth of these germs 
would not be obstructed by other germs, more numerous or 
more vigorous or rapid in their growth, capable of monopolizing 
the soil to the exclusion of those less vigorous or less rapid in 
growth. 

It was found that the number of negative results varied 
greatly with the atmospheric conditions, and that nothing was 
easier than to increase or diminish the relative proportion of 
flasks which gave birth to the organisms mentioned, or the num- 
ber in which they were totally acKBent. 

In the cellars of the observatory at Paris, so situated as to have 
very little change of temperature, and where the air was remark- 
ably quiet, the proportionate number of flasks that were opened 
in that locality without producing any organisms was much 
greater than for the same number of flasks opened in the court- 
yard of the Observatory where the air was constantly agitated. 

The explanation of this difference is obvious. Although the 
air of the cellars of the Observatory, nearly saturated with mois- 
ture, was more fitted for the production of the various kinds of 
mould and infusoria than the open air of tbe court-yard, yet the 
stillness of the air in the cellars allowed all ova and spores to 
be deposited by the force of gravity, and few or none remained 
floating in tbe air which rushed into the flasks opened in that 
locality. In proportion as more precautions were taken to avoid 
agitation of the air there was less appearanoe of organization, 
and Pasteur concludes that if the flasks could be opened and 
closed in tbe cellars without the disturbance of the air caused by 
the entrance of the operator there would be the same absence of 
vitality in the flasks filled with air from that locality as if they 
were filled with air exposed to a red heat. 

The following results were obtained by Pasteur with flasks 
opened in widely different localities : 
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Sixty-three flasks were each one*third filled with a clear 
tiqutd obtained by filtering water mingled with the scum of 
beer, all solid matter being removed by the process of filtering. 
This liquid is known to be very susceptible of change, for expo- 
sure to ordinary air for two or three days is sufficient to stive 
birth to small infusoria or a variety of mucedines. The fluid 
WIS boiled in all the flasks and they were hermetically sealed as 
in the previous experiments. Twenty of the flasks thus pre- 
ptred were opened and closed in the country &r from any habit* 
ation, at the foot of those heights which form the first plateau of 
of the Jura mountains. 

Twenty other flasks were filled with air upon one of the 
mountains of the Jura 860 metres (2789 ft.) above the level of the 
let. Another series of twenty flasks were carried to Montanvert 
Bear the Mer de Glace to an elevation of .2000 metres (6562 ft.) 
where they were filled with air and hermetically sealed like the 
others. 

Of the twenty flasks opened in the level country six devel* 
oped organic productions. Among the twenty flasks opened 
apon the plateau of the Jura, only five developed organisms. 
But of the twenty flasks filled with air at Montanvert, when a 
strong wind was blowing from the gorges of the Glacier dea 
Bois, one only produced organisms. 

These experiments show that the air from elevated localities 
b remarkably free from those germs which give origin to organic 
products. 

In collecting air for these experiments the following precau- 
tions were adopted to avoid as far as possible the intervention of 
dost carried by the operator or deposited on the outside of the 
flask or other implements requirea in performing the experi- 
ments. The elongated neck of the flask was first heated in the 
flame of a lamp and a scratch was made upon the glass with a 
file. The flask was then raised above the head with the end of 
the neck turned toward the wind and the point was broken off 
with long iron forceps, the branches of which had previously 
Dassed through flame to destroy any dust adhering to their sur« 
liice so that it might not remain to be driven into the flask by 
the sudden rush of air when the point of the flask was broken. 
Grreat pains were taken lest the agitation of the liquid in the 
flasks auring transit might exert some influence un&vorable to 
the development of infusoria or mucedines. 

The following results are therefore without objection and they 
show the entire difference between the air of the plain or of ele- 
vations and that of inhabited places. Pasteur's first experiment 
it the Glacier des Bois was interrupted by a circumstance which 
had not been foreseen. He had taken to close the points of the 
flasks, after they were filled with air, an eolipile lamp fed with 
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alcohoL The wluteness and glare of the ioe, in the light of the 
Bun^ was so great that it was impossible to see the jet of alcohol 
flame, and as it was agitated by the wind it conld not be directed 
upon the glass with sufficient steadiness to melt the point and 
hermeticall J seal the flask. As no means were at hand to render 
the flame visible, the flask could not be sealed, and there remained 
chances of error by the admixture of other powders. The three 
flasks which had been opened were therefore taken to the small 
village of Montanvert and sealed at his lodgings the next mom* 
ing, after tbej had been exposed all night to the dust of the 
chambers where he slept Of these three flasks only two pro- 
duced either infusoria or mould. Since the number of flasks 
altered in this experiment is greater than that in those which 
followed, (the twenty flasks previously noticed), Pasteur con- 
cludes that the agitation of the liquid during the journey had 
no influence upon the development of serms. 
It therefore appears to be satisfactorily demonstrated : 

1. That the air of inhabited places contains a greater relative 
number of fruitful germs than the air of uninhabited regions. 

2. That the ordinary air contains only here and there, without 
any continuity, the condition of the first existence of generations 
sometimes considered spontaneous. Here, there are germs and 
there, there are none. 

8. There are few or many, according to the localities. Bain . 
diminishes the number but after a succession of fine days they 
are more numerous. Where the atmosphere has been for a long 
time quiet germs are wanting and putrefitction does not take 
place as in ordinary circumstances. 

Gay Lussac, Schwann and Pouchet have performed varions 
experiments upon liquids in contact with common air, with 
heated air, with artincial air, and with oxygen gas, using a 
mercurial bath to isolate the substances experimented upon. 
Some of their results have appeared to &vor the theory of 
spontaneous generation. Pasteur has ascertained that merctuy 
taken from the bath in any laboratory is itself loaded with o^ 
ganic germs. He took a globule of mercury surrounded by an 
atmosphere of calcined air and passed it into a flask of putresci* 
ble fluid by the process detailed in the former part of this paper. 
In every experiment of this kind after two oays an abunoant 
growth of organic products appeared. 

The same experiments were repeated with the same liquids, 
with no change of manipulation, with the same kind of mercury, 
except that the mercury was first heated to destroy the eerms it 
contained, and no growths whatever appeared in the flakes. 

From all these experiments Pasteur concludes that : Powden 
suspended in the air are the exclusive origin, the first and neo- 
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ary condition of life in infusions in putrescible bodies and in 
aids capable of undergoing fermentation. It is easy to collect 
d observe with the microscope atmospheric dust, among which 
1^ always be found a great number of organized corpuscles 
uch the experienced naturalist will distinguish as the germs of 
ferior organisms. 

[Some infusoria are not more than ^^^ 77 of an inch in diam- 
IT and if we suppose that the ova of infusoria and the spores 
minute fungi are no more than one-tenth part the linear di- 
snsions of the parent organism there must oe an incalculable 
lount of germs no larger than ^ ttV^^ ^^ tttVt? of ^^ ^ch in 
uneter. Since according to Sullivant and Wormley, (This 
umal, vol. xxxi, p. 12,) vision, with the most powerful micro- 
3pe, is limited to ol^'ects of about 77777 of an inch, we need 
•t be surprised if inuisoria and other organisms appear in pu- 
^ible liquids in fSEir greater numbers than the germs in atmos- 
leric dust visible by the aid of the microscope would lead us 
expect. — Tb.] 

Pasteur proposes to continue these investi^tions and expresses 
e hope that the way may thus be opened for a successful inves- 
[ation of the origin of different diseases. 

!7ew HaTen, May 1, 1861. 



RT. II. — Natro-boro-calcite and another Borate occurring in the 
Gypsum of Nova Scotia; by Henry How, Professor of Chem- 
istry and Nat. Hist, Kings College, Windsor, Nova Scotia. 

About three years and a half ago I showed the existence of 
atro-.boro-calcite in the Gypsum of Windsor N. S.* I was not 
^are at that time that l5r. Hayes of Boston, U. S. had an- 
>unced his convictionf that the soda which had been attributed 
this mineral was an impurity and had given as the true ex- 
ession of the composition of the pure mineral the formula CaO 
3O3+6HO. Haa I known this I should have adverted to the 
obability of his mineral, (Hayesine, Dana) constituting a dis- 
Qct species from Natro-boro-calcite whose existence seems to be 
iBieiently established by the repeated finding of not very dis- 
milar quantities of soda in analyses of specimens from two of 
5 three localities, as seen in the following list which contains 
1 the analyses I have been able to find : 

* Edin. N. P. Jonrnal, July, 1867. This Journal, Sept. 18S7. 
t Tb» Jounial, Nov., 1864, p. 96. 

in. JouK. ScL— Second Skbixs, Vol. XXXII, No. ML— July, 186L 
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Peru, 

Tuscany, 

Peru, 

Peru, 

Peru, 

Peru, 

Peru, 



BOt 

4611 

5118 

49*50 

49*50 

45*46 

48-70 

47*25 



Kora Scotia 41 '97 
" 4410 



u 



CaO 
18*89 
20*85 
15*90 
17*70 
14*82 
1811 
15-98 
18*95 
14-20 



HO 
85*00 
2625 
25-80 
26*00 
• • • • 
85-67 
25-46 
84*89 
84*49 



KaO EO SO, 



• 4 • • 

• ■ ■ • 
8*8 
8*8 
8-22 
6-67 
9-88 
8*86 
7*21 



• « • • 
■ • • • 
• « ■ • 

• • • • 
0-51 
088 

• • • • 

• * • t 

• • • » 



• 4 • • 

• • • • 

• • • • 

1*10 

• • • • 

0-45 
1*29 



• • • • 

• t m • 

• • • • 



NaCl Saud 

,4*. Haye«.« 

.... Becbi « 

.... r lex.* 

2**65 0-82 Dick.a 

Ramm.« 

.... 0*98 AnderBond 
MgO 004 H. How* 



€t 



(a) Dana's Mb., 4th Ed., p. 894. (6) Liebig und Kopp's Jabrb. 1849, p. 780. (c) 

f, Third r - - - - - - - - 

gow, Feb., 18'68. 



this Jour., Sept, 1857, 



Supp. to Dana's Min., p. 6. (c^ Proc. Phil. Soc, Olaa- 



In the acxjount of the analysis by Anderson the quantities of 
soda and SO 3 as above given are reversed, but from the conclusion 
drawn by the author this is evidently a mistake. As regards the 
amount of water present, no mention is made in any case but 
my own as to the temperature at which the substance was dried ; 
in my analyses the mineral was air-dried. The soda, it will be 
observed, is a constant ingredient in pretty uniform amount in 
all but the first two analyses, and in my examination, as stated 
at the time, the mineral was washed for the second analysis with 
cold water till all sulphuric acid was removed. 

From the preceding data the following formulas have been 
deduced : 

CaO 2BO3+6HO Hayes, 

NaO 2B034-2CaO, 3BO3+IOHO Ulex, 

NaO 2B03+2CaO, 8BO3+I6HO H. How, 

NaO 2BO3 + 2(CaO 2B08)+18HO Rammelsberg, 

all referring to a mineral found in rounded masses, consisting of 
interwoven fibreS) opaque, snow-white and of a silky lustre. 

The mineral to wnicn I would now draw attention was found 
in the same quarry as the preceding, at a distance of about 100 
yards and at about 20 feet lower level, and also associated with 
Glauber-salt, which, it is worthy of notice is generally met with 
here, according to the quarrymen, in narrow seams at the line of 
junction of the " hard plaster," (Anhydrite) with the " soft plas- 
ter,*^ (Gypsum). I detected it in the form of an opaque white 
substance without lustre, and, to the naked eye, devoid of crys- 
talline structure, in cakes and somewhat rounded masses varying 
in size from that of a small pea to that of a bean ; these masses 
lay between gypsum and crystals of Glauber-salt, taking shape 
from the crystals of the latter on the. side next to them, and when 
detached from them leaving their faces, as it were, etched, and 
sometimes the crystals were penetrated to a considerable depth 
by the imbedded borate. The mineral is very soft, (H.=l) but 
coherent, tasteless, slightly tough between the teeth, fuses readily 
B.B. to a clear bead, insoluble in water, soluble in HCl. As 
found, or very soon aft«r being brought home, it lost by exposure 
to air. Water =18*86 per cent, 
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i air dry substances gave the followiDg results on analysis ; 
ter was determined by ignition, the lime, magnesia and 
ric acid in one portion of the ignited residue, and the soda 
her, after its treatment with fluor-spar and sulphuric acid 
aration of boracic acid, which was, of course, estimated 
ciency : 

I. II. 

Lime 1. • * - , r , 14-21 

Soda 7*25 

Solphuiic add 8*98 ^— 

Hagnesia 0*6d ^— 

Water 19*96 20*78 

Borate acid . . ^ ^ . ^ 53*98 — — 

100*00 

lantity of mineral obtained did not permit me to make 
lan one analysis and retain a little as a specimen for iden- 
m, but these results as well as the characters already meU" 
and the crystalline structure to which I shall presently 
are, I think, sufficient to show that it is specifically 
t fix)m Natro-boro-calcite (see analyses quoted). On the 
ition that the magnesia and sulphuric acid are accidental, 
Sit the latter is combined with the former and with a quan- 
soda equivalent to that of the acid not required by the 
jia, I have calculated the preceding results (i) after making 
eductions, and at the same time taking away the amount 
3r necessary to render the MgOS03=MgOS03+7aq. ; 
drated sulphate of soda would of course become anhydrous 
osure to dry air) ; the results then become : 

Calculation. 

OzTfen. Ratio. , * % 

16*66 = 4*44 3*08 3aaO 84 16*64 

6-61 = 1-44 100 NaO 81 6*77 

19*72 =17-62 1216 12H0 108 2011 

:acid. 59*10 =740*47 98*10 960a 8141 58*48 

99*98 587*1 100*00 

onding to the formula, 

NaO, 3CaO, 9BO,+12HO 

sry well aware that it is unsafe to base a formula upon a 
inalysis, especially of a mineral substance, and most espe- 
fter making deductions as above, and I cannot in this case 
n the one brought out, but it is not anomalous. We find 
complex combinations both in the natural and artificially 
compounds of boraoic acid, thus : 

Hjdroboracite • = 3CaO, 4BOs+8BAgO, 4BO|+18HO, and 
Larderellite • = NH4O, 4BO,+4HO. 

• See Dana's Min. 4ih Ed., pp. 894, 895. 
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while Lautent* descnibes a salt =5NaO, 24BO,+52HO, and 
Kosef one =3CaO, SBO, when ignited, and it is a little curious 
that the formula given above includes the soda salt corresponding 
to Larderellite and the salt of Hose. 

NaO,460t+8CaO, 6BO»+12aq. 

I mentioned that the mineral presented no appearance of crys- 
talline structure to the naked eye ; not having at hand, at the 
time I was at work upon it, a sumciently good microscope, I 6ent 
a portion of the mineral to Professor Eobb, of the University of 
New Brunswick, at Frederickton, with a letter stating my results 
and mjr doubt as to the substance having crystalline structure ; 
I received this answer; "In spite of your odd formula, the 
mineral, just as I got it, untoucned and unwashed, is perfectly 
crystalline in every particle. A good power is required, but 
with a magnifying power of about 850 diameters there is no 
difficulty, the form comes out as sharp as possible. The crystals 
are excessively thin translucent tables or plates. They have a 
rhombic outline and the angles probably =80° or more, owing 
to their excessive thinness I could not say whether they could 
be called right or oblique rhombic prisms. I suspect the latter 
firom analogy. By care the ' Tiza (Natro-boro-calcite) can be 
shown to consist of very fine prisms, sharp, angular and long, 
but too fine for me to state their form. The diameter was less 
than 'OOllS of an English inch. The lon^ prismatic needles of 
the Tiza are in great contrast to the broad tables of the recent 
mineral in your last letter ; of that the plates are about -0048 of 
an inch from side to side, but some are a little larger, others a 
little smaller. In some you see regular cleavage, that is, a small 
rhomb chipped out of one side. As far as form goes therefore it 
would seem to be a distict and definite species. I presume it was 
formed in a dry place for the angles were quite sharp. The 
connection between these borates and sulphates of lime and 
sulphate of soda is very curious." 

I may state that I had subseq^uently the opportunity of appre- 
ciating the great accuracy of this description of the appearance 
of the two minerals. 

Arguing from the chemical composition, which however may 
not be quite established, and the crystalline structure, I conceive 
the mineral in question to constitute a new species, and I propose 
for it the name of Cryptomorphite («etwrrog, occultus, fiO(g(p% forma) 
in allusion to its microscopic crystalline structure. 

The truth of the last sentence in Prof Bobb's letter is very 
apparent. In my former paper on the subject I adverted to the 
existence of Natro-boro-calcite in the Gypsum here as confirming 

* Ltebig und Kopp'a Jahresbericht, 1849, p. 226. 
t Liebig and Kopp's JahrK, 1862, p. 813. 
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rson's theory of the origin of the rock from volcanic waters 
ng on the carbonate of lime ; it is interesting to observe that 
hi found* the same mineral, with other borates, in the lagoons 
i^uscMiy. The hydrated conditions of both the borates found 
he rock here and of the associated Glauber salt shows the 
ion of water, but that of ordinary sea- water would not acconnt 
the presence of boracic acid. As regards the soda, the sul> 
kte and borate of lime were probably the substances originally 
sent, and chlorid of sodium in water being introduced might 
love part of the calcium as chlorid, and furnish borate and 
phate of soda; it is confirmatory of this view that a small 
.ntity of rock-salt in crystalline grains has lately been found 
the Gypsum. 



rr. m. — On Oyrolite occurring with Cdldie in ApophyUite in the 
JhipoftheBayofFundy; by Henry IIow, Professor of Chem- 
stry and Nat. Hist. King's College, Windsor, Nova Scotia. 

Thb Mineral Gyrolite was first described by Professor Ander* 
i of Glasgow,! as a new species from the Isle of Skye ; it is 
ted by Greg and Lettsum:|: to occur without doubt at two 
alities in Greenland, and, according to Heddle, at Faroe. The 
y other notice of it that I am acquainted with is by L. Sse- 
jin, who§ mentions that he examined a specimen, no locality 
ng given, mixed or interlaminated with pectolite, and sug- 
(ts that this mineral losing its alkali becomes gyrolite, and 
ing its lime becomes okenite. No other analysis than the 
ginal one of Professor Anderson has, I believe, been pub- 
led ; the following account of its occurrence among the min- 
Js of Nova Scotia, shows it in such association as affords a 
)de of explaining its origin by change in apophyllite. I met 
th it in Anapolis County, N. S., some 25 miles S. W. of Cape 
omidon, between Margaretville and Port George, on the surface 
fractured crystalline apophyllite, and, on further breaking the 
iss a good many spherical concretions of pearly lustrous plates 
Te observed in tne interior, of sizes varying from that of a 
I'shead to nearly half-an-inch in diameter; their outline was 
ill defined and the external characters as given by Anderson 
ere recognined on examination; it afforded the following 
suits on analysis. The mineral was ignited for water, and the 
sidue treated with HCl, the resulting dried silica was weighed, 

* Dana's Min., 4th Ed., 894, 896. 

+ Trans. Roy. Soc. Edin. and PhiL Mag., Feb., 1861. 

i Manual of Mm., p. 217. 

§ First Supp. to Dana's Min., p. 9. This Jour., May, 1865. 
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and then fused with carbonated alkali, and the weight of the 
small quantities of alumina, etc., so separated, was deducted from 
that of the first silica. I place my numbers by the side of those 
of Anderson, and give the calculated percentages for his fcjrmula: 
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8H0 = 27-0 



99-86 99-78 99*99 178*6 

and a general accordance is observed sufficient to show the iden- 
tity of chemical composition in the minerals examined ; the small 
quantity of potassa present in my specimen probably modified the 
blowpipe character a little as I found it not to exfoliate com- 
pletely, and it fused without any difficulty, and even with some 
ebullition. 

Some of the numerous cavities in the apophyllite were empty, 
some entirely filled with gyrolite, and in otners separate plates 
of this mineral were standing edgewise, leaving vacant spaces, 
while upon and by the side of the plates were in some cases 
rhombohedral crystals which proved to consist of calcite and 
were sometimes present alone in the cavities, which varied fix)ni 
being quite shallow to half an inch in depth. It is mentioned by 
Anderson that gyrolite occurs associated with stilbite, laumontite 
and other zeolites, and is sometimes found coating crystals of 
apophyllite. 

The difference in chemical composition between apophyllite 
and gyrolite is very well seen on comparing the respective theo- 
reticsd percentages of their constituents, thus : 

Apophylite, = 

Gyrolite, = 

and the existence of the calcite in the cavities seems clearly to 
show that the gyrolite is formed from the apophyllite by the 
waters which deposited the carbonate of lime reacting on the 
silicate of potass and dissolving out at the same time the fluo- 
rine as fluorid of calcium:^ trial was made for fluorine on 
two fragments of the gyrolite and no evidence of its existence 
obtained. 

• See Dana's Min. I, p. 282-288. 



SiO, 


CaO 


KG . 


HG 


62-70 


2600 


4*40 


16-70+HF TariaUi. 


6218 


82-26 




16-60 



L Lesquereux on the Coal Formations of the United States. 15 

1bt» rV. — On some questions concerning the Coal fomuUions of 
the United StcUes; by Leo Lesquebeux.— (Continued from 
voL XXX, 884.) 

Chneral Remarks on the Coal Plants and their Study, 

Ix the memoirs of the Greological Survey of Great Britain, Dr. 
Looker has remarked at length on the dij£culties attending the 
udy of the fossil plants of the Coal measures.* I can admit, 
ideed, with the celebrated English author that this study is far 
lore difficult than could be supposed from an examination of 
)me specimens of fossil ferns, which are found sometimes so 
andsomely painted upon the shales, that they look as perfect as 
iants preserved in the herbarium. But I cannot share the 
hole of his views concerning the insufficiency of the data fur- 
ished by palseontological botany and their uncertainty com- 
ared with those afiTorded to Geology by fossil animal remains, 
^mains of fossil plants are preserved in two ways : 

First. We find, especially in the shales overljring coal-banks or 
ccupying their place, the flattened surface, the printed outlines 
f some peculiar vegetable organs. They are mostly leaflets of 
jrns, either without traces of fructification, or with the fructifi- 
ation obliterated and dimly visible through the parenchyma of 
he leaves ;t or parts of fronds, broken pinnae detached from the 
onmion rootstock ; or pieces of flattened stems without leaves, 
;enerally bearing on the surface some peculiar striae or cicatrices 
eft at tne point of attachment of the leaves ; or a few isolated 
ind broken fruits, apparently nutlets of unknown relation and 
tructure. 

Secondly. We find also fossil botanical remains, either silicified, 
)r transformed into coal or mineral charcoal. Silicified wood 
s common enough in some strata of sandstone intervening be- 
ween some beds of coal. But it represents parts of stems, or of 
lalf decayed trunks, of which the bark has generally been taken 
)ff or is entirely obliterated. Such specimens of course expose 
the student the internal structure of the wood but nothing else. 
When the remains of fossil plants are found preserved ia coal 
)r charcoal, every trace of a complex organism has disappeared, 
ind nothing can be seen by a microscopical examination but 
isolated vessels of various forms and size. 

We have thus either flattened organs of plants of which we 
can only see the outline, to which we cannot by any means refer 
the organs that are essential for determination, like stems, flow- 

* It is well to recall the fact that the remarks in this paper regard only the fosail 
coal plants, though some of them may apply to the fossil flora in general. 
t The lower surface of the ferns which bears the fruit, is mostly the one insepara- 

% attaclied t<» the stone. 
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ers, and fruits, &c., and of which we cannot study the internal 
structure. . Or we have isolated vessels transformed into coal or 
pieces of silicified wood of which we can study the internal 
structure only without possibility of comparing it or of referring 
it to external organs so as to know the outward appearance of 
the vegetable to which they belong.* 

To show at once in its most unfavorable and discouraging 
aspect the difficulty of studying the botanical palaeontology d 
the coal, we have still to remark that the broken, separated 
organs of fossil plants, especially the leaflets of the ferns, gener- 
ally found detached from the stems, are extremely variable. 
Some perfectly alike in their outline mav belong to different 
species while some others apparently totally different belong to 
the same plant or even to the same pinna. 

As a compensation to these apparently insurmountable obsta- 
cles, we have : 

1st. The extraordinary simplicity of the flora of the coal and 
the small number of species that appear to have contributed to 
its formation. All the leaves found in connection with the coal 
measures belong to ferns and to a few genera of unknown affinity. 

2d. As every botanist well knows, most of the species of ferns 
have a peculiar and well marked nervation. In the fossil ferns 
of the coal this nervation is generally well preserved, visible and 
characteristic enough for the identification of 8pecies.f 

3d. In some rare cases where the nervation is nearly alike for 
different species, each of these may be distinguished by peculiar 
marks, hairs, scales, tubercles or appendages, &c., which permit 
their identification. 

4th. Moreover, one may truly say, that each species even in 
its most different parts has a peculiar look, easily known at first 
'Bight by the palaeontologist, though indeed indescribable. And 
this is true as well for the leaves of the ferns as for the cicatrices 
which so peculiarly mark the bark of some trunks. 

From this it follows, that the characters on which we have to 
rely for a determination of the fossil plants of the coal are uncer- 
tain, indeed, and of little value for an absolute classification or in 

* BroDgniArt, Hooker, Corda, GK>ppert and a few other palicootologUts Iultc had 
the opportunity of kiudying through thin, polished sections, the iotem&l strocture 
of a few species of fossil wood, and cones trom specimens still preserving the out- 
ward form of their bark. Tbej could thus compare the anatomical structure with 
some eztemnl characters. But the pretence of identifying species or even geneni 
from the characters of isolated vessels appears inadmissible, considering the grest 
likeness of these elementary organs in different species and also their variety accord- 
ing to the age of the stem and to their place within it This question will be ex- 
amined in detail hereafter. 

f Though the number of species of ferns now living is very great, the nervatioo 
is stiU considered by some botanists as sufficiently characteristic to separate the 
species of a geout and even of subgenera. (See the opinion of Mittenius in tlus 
Journal, vol 81, p. 188). 
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mparison with all the species heretofore known, but that 
3j are generally reliable enough for identifying the species of 
il plants relatively to each other. This, I think is all that is 
nted for an examination of the palaeontological botany of the 
il. For the flora of the coal-measures constitutes a peculiar 
>up of plants which ought to be studied by itself, whose 
uucters ought to be looked for without any exact relation to 
mts now living. A certain amount of botanical knowledge, 
)ecially of the anatomy and of the geographical distribution 
the plants of our epoch, is necessary for that duty ; but it can 

pursued without the assistance of great and costly botanical 
>mets, and even without the acquaintance with a large number 
our living plants. Of course the more one knows of botanical 
ence, the more one is prepared to judge of the analogy of the 
-ms of fossil plants or to recall them to an original type. But 
body will attempt the study of fossil plants who has not been 
ompted by a natural love of the science to devote himself to 
rious botanical studies. 

Comparing now the data furnished by both animal and botan- 
il remains, and considering what is called the insuj£ciency of 
^tanical palaeontology, we have to inquire, first. What results 
e to be expected from palaeontological researches? We reply, 
>thing less than some more or less precise indications concerning 
e succession of the beings which nave inhabited our globe since 
e first appearance of life, or a kind of history of the creations 
• of the modifications of what we may call the forms of life. 
ml, as a corollary of the first proposition, some indications of 
It* changes to which the surface of our globe has been subjected, 
id which, according to the laws governing the forms of life, 
jgbt to be attended by the appearance of peculiar beings. 

It is indisputable that the external forms of some animals, 
leir shells especially, are generally better preserved in a petri- 
ed state than the soft parts of most plants. But animal remains, 
ones, scales, teeth, are only isolated parts of a whole, and are no 
trlter applicable to an exact scientific classification or to a satis- 
ictory identification of a species than a single leaf of a tree. As 
>r the shells, they are simply envelopes, and their affinities to the 
nimal are at best only imperfectly understood. It is true that 
oraparative anatomy has done more for animals than for plants. 
hi the number of leaves is not small of which the outline is 
closely related to the form of the whole vegetable that when 
hey are found in a fossil state, they may be immediately and 
ertainly referred to their proper genus. For what concerns 
amilies of extinct and unknown forms, I think that the recon- 
tractions offered by comparative anatomy are as reliable for 
^tpidofienflron, Si/pMaria^ for whole forests indeed rebuilt from 

iM. JoL'B. Sci.— fiEooxD Sbribs, Vol. XXXII, No. W.— Jlxy, 18G1. 

3 
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pieces of bark or from leaves as they can be for whole fishes, and 
gigantic animals rebuilt from a scale or a bone. 

From another point of view, if it is true that the number of 
animal fossil remains is far greater than that of fossil plants, it 
cannot be denied that animal remains are mostly marine and are 
cast, accordingly, in a scarcely variable general mould. K we 
should judge of the successive developments of the vegetation of 
our globe by the fossil marine plants only, we should, indeed, 
come to a very erroneous conclusion ; the Fucoides, fi>r example, 
of all the formations are much alike, and preserve even up to 
our time their original typical characters* 

Marine animal remains appear to have been subjected to 
appreciable changes only by great geolc^cal events, of which 
natural philosophy cannot thus far fully appreciate the amount 
of influences. Thus, of course, we have not any solid ground 
from which to draw reliable conclusions concerning the result of 
those influences upon the forms of animal life. Botanical palse- 
ontology has engraved its records on the rocks, only at very 
distant epochs, and they present only broken links of a chain, 
which science may perhaps never be able to connect 

From this it appears that when we come to examine the suc- 
cession of species from their origin, and search for arguments 
concerning the problematical question of successive changes or 
of suceessive creations, the data now furnished by animal and 
botanical palaeontology r^pectively, give us about the same 
amount of light and merit the same reliance. 

As indicating the succession of the strata of our globe, or as 
geological marks, animal remains have this advantage : that as 
jnost of the strata have been formed by marine deposition, these 
remains are more generally found in every part of the geological 
measures. They are thus an ever present it not always a reliable 
guide. But the most interesting part of the geological field ia 
entirely barren of those medals of the creation to which we look 
for a record not only of the successive deposition of strata but 
of all the changes which the surface of our earth has undergone. 
Marine strata have been formed from materials transported and 
mostly, at least, taken from dry land. Touching this dry land, 
the multiplicity of changes to which it has been subjected by that 
potent and most variable agent, the atmosphere ; concerning the 
various appearances of the successive stories built by the Eternal 
Power for the ultimate end of the structure, viz : — the habitation 
of man ; about some of the materials prepared and heaped up 
for his welfare and perfect development; concerning the great 
harmony of all the beings in the different i^es, manne remains 
cannot give much information. Thus, if the data furnished by 
one of these special branches of palaeontology are more numerous, 
more universal^ more easily found and better preserved and stud- 
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i — those of the other are more precise and so to speak, more 
plicable to our hnmanity. Because they speak a human Ian*' 
lage. They speak of atmospherical changes, of sun and of 
Id, of seasons and of their variations. They speak of shores 
.ttered by the waves and covered with floating debris, of hills^ 
green fields, of impenetrable forests, of everything that is now 
the fullness of its perfection, belonging to the Eden slowly 
epared for our abode. 

Ii this does not prove that fossil botany is as useful to science 
id as interesting as any other branch of palaeontology, the few 
:>rd8 I have said in its defense will easily be excused : espe- 
ftUy as in this country it has had few followers, and is often 
oked upon with unmerited discredit. 

By far the greatest obstacle to the study of the fossil plants 
' our coal measures is the difficulty of obtaining good specimens, 
id, when the specimens have been found, of procuring books to 
ake us acquainted with them. We have indeed some few 
^ecimens of fossil plants in geological cabinets. But they have 
^ea mostly collected by persons unacquainted with fossil bot« 
ly and are thus incomplete in many ways and of little use for 
udy. Either they want some part essential for a determination, 
: they hare been collected witnout a close regard to local and 
ratigraphical position. Fossil botany ought to be studied in 
le coal mines, among heaps of shales where remains of the 
ime species can be collected in their different forms. Some- 
mes hundreds of pieces of the shales have to be split befoi-e the 
irt of the frond of a fern which may be desired for a satisfactory 
stermination can be found. In many fossil ferns, especially 
I the Neuropteridece, the terminal leaflet of the pinna) has a 
sculiar and characteristic form ; and, as the leaflets of this class 
f ferns are mostly deciduous, these terminal ones are rare and 
iflScult to find. Though whole strata of shales are covered with 
aflets of Neuropteris hirsuta, and though this species is found at 
early every geological horizon, it is nearly impossible to find 
le branches with leaves attached to them, and thus to know 
)melhing of the general appearance of this species.* With the 
ieces of the bark of some trees, viz. with specimens of Lepido- 
mdron, Sigillaria^ &c., the difficulty of collecting is still greater, 
or the points or cicatrices left by the leaves, and generally 
bowing m peculiar forms the deposition of the vessels at their 
oint of emerging from the stems, vary in size and distance 
ccording to the age of the vegetable or the place on the trunk 
rem which the specimen is taken. Moreover, the cicatrices 
lave various forms following the process of decortication of the 

* I liaTe only two small Rpccimens of this species with branches and IcaTes ; 
M fomid by myself the other prepented to me. Mr. Bunbur^ saw for the first 
iffle such a apecimeo in the cabinet of Mr. Brown of Nova Scotia. 
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vegetable. As it is extremely rare to find in our coal measures 
a whole tree preserved bv petrification, the study of a single 
species of the great vegetables of the coal ought to be pursued 
at the same place on a great number of specimens. This is al- 
ways a diflicult task. But if we consider that before we are able 
to oecome well acquainted with any species of fossil plant, and 
especially to get a view of its stratigraphical and geographical 
distribution, we have to examine it closely at a great number of 
distant exposures, the difficulties of this study appear far greater. 

The collecting of specimens and their stuiy would be greatly 
encouraged by some good work with descriptions and figures of 
American fossil plants. Indeed, I have been repeatedly asked 
what were the books from which we could get that prelimin- 
ary acquaintance of fossil plants which is necessary to direct 
such researches. Hitherto nothing has been done in that line 
in the United States; at least nothing that can be easily ob- 
tained by the student^ because all that has been publishea on 
the botanical palaeontology of the coal is disseminated in scien- 
tific Journals or Stale Geological Beports that are not generally 
accessible. 

Before the publication of the Geological report of the State of 
Pennsylvania, a few species of our fossil plants had been described 
by Mr. Brongniart in his Fossil Flora* from specimens sent to 
him, chiefly by Prof. Silliman, (rom Wilkesbarre and Zanesville. 
Afler this, Mr. Bunbury of England published in the Quarterly 
Journal of the Geological Society of London (vol. ii, p. 82) some 
remarks on species of fossil plants collected by Mr. Lyell at Frost- 
burg, Maryland. Very few of these species are described or even 
determined, for except Neuropteris cordaia, Pecopteris arborescens^ 
Lepidodendron tetragonum, Juepidodendron actdeaium, JStigmaria 
JicoideSj AsterophylUtes and Calamites nodosus, all the species men- 
tioned in Mr. Bunbury's paper are marked with signs of doubt 
The general remarks of this celebrated English author are very 
interesting indeed, but are useless for one beginning the study of 
the fossil plants of our coal measures. Even the three new spe- 
cies which he has described and figured are uncertain, being made 
from incomplete specimens. In the third volume of the same Jour- 
nal, Mr. Bunbury, examining some fossil plants from the Nova 
Scotia coal measures, sent to him by Mr. JJichard Brown, men- 
tions, mostly without descriptions, and with a ?, forty-eight species, 
of which seven are described and figured. The same remark aa 
above can be applied to these species, except for Lepidodendron 
tumidum and Neuropteris rarinervis, satisfactorily described and 
figured, though still from imperfect specimens. This Journal, voL 
iii, No. 1, contains a Notice of vegetable impressions by Granger, 

* Hirtoirt th* Vegetaux Foailei, 
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rho has given some figures, but without names and scientific de- 
i^riptions. This Journa], vol. xxix, 1st series, contains an excel- 
*nt and elaborate article by Dr. Hildreth of Marietta * A num- 
er of our common species of fossil plants are figured in the plates 
ccompany ing this paper ; but the names and the descriptions of 
le plants are not given. The remarkable observations of Stein- 
aur in the IVansactiona of the American Phil iSoc, of Philadelphia, 
rol. i, new series) apply to plants observed and examined in the 
oal basin of England ; and those of Harlan in the same journal 
L631) concern only some Fucoidee and have no relation to the 
oal. These are all the materials which were available for study- 
3g the American fossil plants of the coal when I began the exam- 
oation of the fossil fiora of Pennsylvania in connection with the 
reological survey of that state. The Report made on this sub- 
let contains theaescription of two hundred and thirty -one species 
f fossil plants, with figures of one hundred and two of them, 
Qostly new. This number certainly embraces the greater part of 
he fossil p^lants of our coal measures. But the report made at 
he time with all the care and the light which the collected mate- 
ials could afford is still defective in many points.! Some species 
x>nsidered and published as new, had been described and pub- 
ished previously ; and some others supposed identical with Eu- 
ropean species, are now acknowledged as distinct. Moreover this 
report, like those numerous geological reports published among 
as at the cost of the States, is not on sale and can be found only 
in certain public libraries, and in the hands of a few privileged 
tDCQ of science. 

About the same time that this report was made, Dr. Newberry 
of Cleveland, published in the Annals of Science of Cleveland, a 
series of papers, the two first of which (Feb. 1st, and Feb. lotb, 
1853) contain a catalogue of one hundred and twenty-seven spe- 
cies of fossil plants of which twenty-two are marked with a ? 
or without name. In the same Journal (March 1st, May 1st, 
May Idth, 1853, and Jan. 1854), the same author gives a de- 
scription with figures of a few species, especially firuits. These 
papers are now difScult to obtain. 

To complete the list of what has been published on the fossil 
plants of this continent, I have to mention still, some very inter- 
esting papers on species of coal plants in Nova Scotia, and on 
the traces of vegetable organs found in the coal, by Prof J. W. 
Dawson of Montreal. The same author has enumerated in his 
Acadian Geology about one hundred species of fossil plants be- 
longing to the coal fields of Nova Scotia. Lately Mr. Horatio C. 
Wood has furnished to the Proceedings of the Academy of Natu- 

* Ohvrvnti&nt on the BiUtminous Coal deposits of the Muikingitm Valley^ d'c. 
t Thin Journal, July, 1860, vol xzz, p. 64. note. 
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ral Science of Philadelphia (June, I860,) a paper containing de- 
scriptions and figures of some species of Sigillaria and LepviD- 
dendron. 

If in addition to these local papers scattered in periodical 
works I mention a catalogue of fossil plants published by the 
writer for the Scientific Society of Pottsville, Penn., I think that 
we have here the whole amount of contributions to the fossil flora 
of our coal measures of America. 

The larger number of books on fossil plants have been pub- 
lished in Germany and mostly in the Grerman language. In the 
beginning of this century, &5hlotheim published his Flora der 
Vorwelt, with fourteen plates.* Since then science has made such 
progress that, with the exception of the figures which have been 
copied by subsequent authors, this work, very remarkable in- 
deed at the time of its publication, is scarcely of any value to the 
student. From 1821 to 1838 Count Sternberg labored and gave 
to the scientific world a Versuch einer geognostxch botanischen JJan- 
Ullung der Flora des VorweUf in two folio volumes. This work 
contains a great number of good figures of fossil plants which 
cannot be found elsewhere, and is indeed very valuable for the 
great amount of information that it contains. It bears the mark 
of its early origin, and traces of uncertainty by a close and ex- 
cellent observer who had to find his path in a new field, and give 
an account of things that had never been seen before and that 
have no relation to what we have now on hand for a comparison, 
in the vegetation of our world. Sternberg's Versv/ch was made 
with great labor and expense, and with the assistance of two of 
the best German Palaeontologists : Oorda, who prepared sketches 
for comparative phytotomy of the fossil and recent plants \X and 
Presl, who elaborated the greater part of the second volume of 
the book. 

Corda, who has been just mentioned in connection with Stem- 
berg, published afterwards his observations in a separate work, 
Beitrage zur flora des Vorwelt. This book is of great scientific 
interest for the study of the anatomical structure of the wood of 
some species of fossil trees. A few of the conclusions of the 
celebrated German author concerning the affinity of stems of the 
coal with plants of our time are indeed subjected to controversy, 
but his work in patience and detail of execution is truly admi- 
rable* It is still the best guide to consult for those who have 
opportunity to study the anatomical fossil botany from ground 
ana polished lamellaQ of silicified wood. 

* I mention only the most interesting of the works published in Europe on the 
fossil botany of the coal, and especiaUy those that can be purchased. 

f There Is a translation of this work in French. 

X 8kizx$n gur VergUiehenden Phytotomie vor und JeUtwettiichm Pjlangm 
Stdmrne, 
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H.B.Goppert of Breslau has worked immensely upon the 
3ra of the coal. But unhappily some of his memoirs 
leminated in scientific journals. The most important 
L which can be got by purchase are, Ist, the Systema 
Fossilium (1836), descriptions in Latin, explanation in 
, and good plates : the Qattungen fossilien Pflamen^ (six 
IS have been published), with text both in German and 
ch. The work is splendidly illustrated ; the Fhra des 
ngs gebirges, Latin and German : the Monographie der 
Coniferen, (Leiden, 1850), and the FossHe Flora des Silu- 
Devonian^ &c., Leopold Academy, Jena, 1860. This last I 
t seen yet, but it is considered as very yduable. It is 
shat no living man knows more about the fossil flora of 
and perhaps of all the formations* than Prof. Goppert. 
his writings are only too numerous and his scientific 
X) lar^e. His Genera of Fossil Plants is only commenced 
completion of it is to be ardently desired by every stu- 
fossil botany. In connection with Berger, Prof. Goppert 
> published a monography {De fructibus et seminibus in 
ne lithanihracum) of the fruit of the coal measures which 
3at interest. 

ro£ F. Unger, who like Goppert has also published many 
5 books on the flora of tne recent formations, we owe 
ly a Synopsis of the genera and species of fossil plants which, 
made without a clear and fixed methoa, is very useful as 
ng an account of all the species of fossil plants known 
^0, the time of its publication. The descriptions (with- 
res) are insufficient for the beginner. 
H. G. Bronn has published in his Leihcea Geognostica a 
of fossil plants oi the coal. 

Prof. E. T. Germar we have eight livraisons (the last in 
: coal plants. The work in folio has very good plates 
3riptions, but progresses very slowly. 
er (Aug. v.) published in 1836 a a small work on the 
iants of the coal of Zwickau. Though it is printed on 
>er and is without pretention to scientific value, this small 
mtains a great amount of solid information, and will be 
jd with pleasure and profit by those who are interested 
oal flora. 

Ver stein erungen der Steinkohlen Formations in Sachsen^ by 
•uno Geinitz (Leipsic, 1855), is a magnificent folio book 
en did tables and excellent figures. It has been made 
eat care and from the examination and comparison of a 
imber of specimens. This is probably the best work to 

uld not even make this restriction, if the admirable work of Pro£ Heer 
•ra of the tertiary of Europe had not surpassed all that has been pub- 
he fossil plants of the recent formations. 
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give a general view of the fossil flora of the coal. Many of our 
common American species are found described and figured in it 
It is indispensable to the student. Prof. Geinitz seems to have 
taken a point of view entirely different from that of Goppert and 
both, I believe, have gone too far ; this one by multiplying the 
genera and the species, without characters always sufficient ; the 
other in uniting into one some species certainly distinct The 
work of Geinitz is entirely in German. It is to be regretted 
that it does not give at least a short Latin description for each 
species. 

Goldenberff has made a beginning of a Flora Sarrcspontana 
Fossilis; two livraisons only of the work have appeared (1855 and 
1857). If it is ever finished it will be a very valuable work in- 
deed. It contains already on the fossil Lycopodiaceo^ (to which 
the author refers the genus Lepidodendron) and on the fossil Sdor 
gineoR (to which he refers the genera Sigtuaria and Stiffmaria) a 
great amount of acute and very interesting observations. To 
Goldenberg we owe the discovery of the firuit of Sigillaria and 
good details of its structure. He even asserts that he has found 
the fructification of Stigmaria ficoides^ and describes it in his 
generic diagnosis. Goldenberg appears to be one of those true 
workmen of science who spend their time in the mines exam- 
ining specimens, and collecting them, not for their fine appear 
ance, but to compare and unite the dismembered parts of a 
species in order to reconstruct the whole; the only way of study- 
ing botanical palceontology with advantage to science. 

We can scarcely be astonished to find in France only a single 
representative of the science of the fossil flora of the coal, that 
of Prof. Ad. Brongniart : for this celebrated author has done so 
much for the Botany of the Coal measures, that truly his works 
are beyond comparison and imitation. What a pity that his 
great aistotre des Vegetaux Fossiles has not yet been and probably 
will never be finished 1 The last part delivered to science was 
printed, I think, in 1844. When we look to the details of his 
comparative botanical anatomy, to\he admirable clearness of his 
classification, to the exactness of his descriptions and of the 
figures, to every part of his great work, we cannot be aston- 
ished that every attempt at classification and description of fossil 
plants is done in imitation of Brongniart's method, the true 
foundation of the science. His observations on the structure of Si- 
giUaria elegans is a work of anatomical study that is equalled only 
by that of Dr. Hooker's on the structure of the Lepidostrobi^ in 
the memoirs of the Geological Survey of Great Britain. Besides 
these remarkable works, and among numerous memoirs of Brong- 
niart, the Tableau des Genres des Vegetaux Fossiles^ and the Pro- 
drome d^une Uistoire des Vegetaux Fossiles will be studied and 
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studied again with constaBt advantage and pleasnre. If the 
great foesu flora of Brongniart was finished, it would suffice for 
Qie study of the coal plants, at least for the general acquaintance 
so desirable to direct the researches. 

From England^ we have the Fossil flora of Qreat Britain^ by 
lindl^ and Button, (8 vols. 8vo). Many species of the coal 
measures and of the oolitic ^Drmations are described an<& figured 
in this work, which is certainly very valuable. But it is made 
without any systematic arrangement and without method. The 
descriptions are moreover &r from being satisfactory and the 
drawings too artistical or imaginary. 

I have already mentioned the remarkable memoir of Dr. 
Hooker, who is certainly one of the greatest botanists of our time. 
From polished lamellsB of fossil cones of Lepidodendron^ he has 
exemplified the fiructification of this genus as clearly and as 
perfectly as it could have been done from living specimens* 

Artis, Antediluvian Phytology^ &c., is a good book for the plates, 
but scarcely of any use now to the student of fossil plants. The 
same may be said of Mammats, A OoUeciion of Oeohgical Facts 
and Practical Observations^ &c. But Witham's work on Uie Internal 
Structure of Fossil veaetabUs is, like Cardans Beytrdge^ very valuable 
to direct the researches of comparative anatomy in the study of 
the internal structure of the fossil woods. A number of fossil 
plants of the coal are described and figured in English works on 
Geology by Lyell, Buckland, Miller, Mantell, &c. 

(To U etmiinued.) 

Abt. V. — On the Production of the Ethyl Bases; by M. Carey 

Lea, Philadelphia. 

I MEirnoNED in a former number of this Journal that while 
engaged in the examination of the action of ammonia on certain 
oxy-ethers, I had met with the experiments of Juncadella and 
De Clermont, and finding that the production of ethylamine 
by these reactions had been already indicated, I discontinued 
my investigations. Subsequently however having occasion to 
prepare a considerable quantity of ethylamine for other exami- 
nations, I determined to ascertain whether the action of nitrate 
of ethyl on ammonia could not be made use of as a convenient 
process. Juncadella had already proposed to mix nitrate of 
ethyl with three or four parts of alcohol, saturate the mixture 
with dry ammoniacal gas, and heat for two days to 212° in the 
water bath. This was a rather troublesome process, and a few- 
experiments led me to the following very simple method, which 
I publish as having given me satisfactory results : 

* Mr. Lesquerenx has apparently overlooked Robert Browo's brief, but very 
interesting paper, in the l}ranaactionn of the Linncean Society, toI. zx, part 8, enti- 
tled. Some Account of an Undtteribed Fo$9il Fruit, which, in a single specimen^ 
eompletelj demonstrates the structure and affinities of jLepido«tirol>i».— EiT». 

Am. Joujfc acL-SMcoTfj) SkrieSj Vol, XXXII, No.M.— 4\ji.t,\^\. 
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Nitrate of ethyl is mixed with an equal volume of strong 
alcohol. To this mixture is added a quantity of ordinary strong 
liquid ammonia equal in bulk to that of the mixture. The nitrate 
of ethyl is thereby precipitated but is nevertheless easily acted 
upon by the ammoniacal liquid. Three hours in the water bath 
at 212° is generally suificient to complete the reaction. As the 
process goes on the nitrate of ethyl becomes brownish, gradually 
diminishes and finally disappears. The resulting solution does 
not contain salts of ammonia and ethylamine only, as has been 
stated, but a large quantity of diethylamine and triemylamine. 

As the nitrate of ethyl can be prepared in large quantity with 
great facility, by a modification of M. Millon's process, which 
will appear with some other papers in the following number of 
this Journal, I am inclined lo think that this process will he 
found valuable for the preparation of the ethyl bases. It is ne- 
cessary that the tubes snould be strong, and not more than two- 
thirds full. Bottles hermetically sealed are not to be recom- 
mended unless extremely strong. In one experiment I operated 
with four eight ounce bottles all of which stood the test, but on 
repeating the process three of the four exploded at once and the 
fourth subsequently. 

The presence of alcohol is far from being essential. Nitrate 
of ethyl is readily decomposed at 212° by aqueous ammonia, and 
if the ammonia is in considerable excess, the decomposition is 
complete in three hours. If the excess is only slight the time 
required for decomposition is greatly increased. In one experi- 
ment where 29 parts of nitrate of ethyl were heated with 57 of 
liquid ammonia, the decomposition was not complete till at the 
end of 15 hours. The use of alcohol and the proportions above 
given are what was found to give the most satisfactory result 

Philadelphia, April 9, 1861. 



Art. VL — On the Exact Separation of the Ethyl Bases; by 

M. Carey Lea, Philadelphia. 

It has been known for some time that when ammonia was 
acted upon by the halogen ethers, the ethylamine produced was 
always accompanied by a variable quantity of the secondary and 
tertiary ethyl bases and the ammonium base, and I have shoft'n 
that the same is the case with respect to the secondary and ter- 
tiary ethyl bases in the reactions of oxy -ethers. The ammonium 
base I have not looked for, but it is doubtless present also. The 
primary, secondary and tertiary bases resemble each other so 
closely in their properties that their separation is attended with 
great difficultv and has generally been effected by the different 
solubilities of their chloroplatinates.* I find however that it 

* Dr. Hoffinaii has latelj described an elesant mode of separatioo, diffenng 
however, entirelj from thai here proposed, yii. by means of oxalic ether. 



M. C. Lml on Ethyl Bases. 27 

lay be accomplislied with great ease by means of picric acid. 
?he picrates of the different bases exhibit the most opposite de- 
;rees of solubility, the picrate of triethylamine rivalling the 
derate of potash in insolubility, while that of diethylamine is 
oluble to an almost unlimited extent in water, alcohol and ether, 
rithoat being in the least deliquescent. Its affinity for ether is 
o great that its concentrated etherial solution will remain ex- 
)08ed to the atmosphe^ for days in a syrupy condition, gradu- 
Jly crystallizing on the surface, and eventually all through, to a 
adiated mass. Between these two extremes the picrate of ethyl- 
imine occupies an intermediate position and the differences of 
olubility are so well marked as to render the separation per- 
ectly easy in the manner to be indicated below. 

1. Separation of the mixed bases from Ammonia. 

This has been generally directed to be done by treating the 
nixed hydrochlorates either with absolute alcohol, or with a 
mixture of strong alcohol and ether, whereby the salammoniac 
IS supposed to be left undissolved. 

This process I have always found to the last degree unsatis- 
tory, and necessarily so ; for if absolute alcohol be allowed to 
stand over salammoniac in powder for a time and then be evap- 
orated in a watch glass, a certain quantity of salammoniac will 
be deposited and the same is true of a mixture of strong alcohol 
and ether. By operating on the ammonias in the form of sul- 
phates a much more satisfactory result is obtained. For this pur- 
pose the mixture as poured out from the pressure tube is treated 
with a sufficient quantity of pure sulphuric acid to displace the 
nitric acid (or if bromid or iodid of ethyl have been employed, 
the bromhydric or iodhydric acid) and the solution is evaporated 
as far as possible at a temperature of about 250° F. l^he pasty 
mass is exhausted with strong alcohol, the alcoholic solution is 
evaporated as far as possible at the same temperature and the 
residue exhausted with a small quantity of absolute alcohol. 
Two exhaustions at least, are necessary even when absolute 
alcohol is used the first time. In this way a satisfactory result is 
obtained, which cannot be accomplished with the chlorhydrates. 

2. Separation of the mixed bases from each other, 

TRIETHYLAMINE. 

After being completely freed from ammonia as above describ- 
ed, the mixea sulphates were distilled with caustic potash, in the 
usual way and the bases were saturated with crystallized picric 
icid. Sufficient heat was applied to redissolve the precipitate 
vhich formed toward the close of the saturation, and the hot 
not too concentrated) solution allowed to crystallize. The first 
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crop of crystals thus obtained were purified by Bcveral le-crya- 
tallizatioDS, the chlorhydrate of the oase was formed and from 
this the chlorplatinate which was obtained in large and beaatifol ;: 
crystals. The platinum salt was analyzed* ' 

'4868 gms. substance gave '1567 platinum, FercfBt ^ 

This corresponds to 82-26 

Chloroplatinate of trieihylRmine coDtaint 32*28 

The close correspondence of the result with the number giycn - 
by theory indicates the perfect purity of the triethylamine. Its - 
proportion is but inconsiderable compared with that of ethyla* - 
mine and diethylamine, and it is chiefly contained in the first 
portion of the gaseous products which pass over in the distilla- : 
tion with caustic potash. 

Picrate of triethylamine crystallizes in delicate yellow needles, 
which dissolve sparingly in cold water and alcohol, abundantly 
in hot The decrease of solubility in an aqueous or alcoholic 
solution as it cools is very sudden, so that a hot solution deposits 
almost the whole of the salt as it begins to cool. Placed on pla- 
tinum foil and gently heated, it melts, turns first red, then black, 
at the same time boiling up, takes fire, and leaves a residue of 
charcoal. 

ETHrLAMINE. 

Afler the least soluble salt had been removed in the manner 
just described, the mother water deposited another crop of crys- 
tals, which were purified by repeated recrystallization, the chlo^ 
hydrate of the oase wa« formed, and its chlorplatinate was 
analyzed. 

•4429 gms. substance gave •1728 platinum. Pcrcenu 

This corresponds to 89*02 

The chloroplatinate of ethylamine contains 39*29 

Picraie of etJiylamine presents great differences of appearance 
according to accidental circumstances. When first crystallizing 
out of the mixed solution it usually forms groups of short brown 
prisms adhering to the bottom of the basin. If these be recrys- 
tallized we obtain long yellow flattened prisms and laminae, ex- 
tending in every direction through the liquid — few substances 
exhibit more beautiful crystallization. A dilute alcoholic solu- 
tion oflen deposits flat prisms bevelled at the extremities, and 
sometimes hexagonal plates. 

In solubility in water this substance approximates to the pi- 
crate of ammonia, to which, after it has oeen subjected to re- 
peated recrystallizations, it bears considerable resemblance in 
appearance. 

DUTHYLAMINB, 

Afler the picrate of ethylamine has been for the most pari 
removed, the mother waters exhibit a curious phenomenon which 
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greatly simplifies the further purification of the diethylamine 
salt left in solution. When these mother waters have been a 
little reduced by spontaneous evaporation or by a gentle heat, 
the liquid spontaneously separates into two layers, a pale yellow 
lighter and a dark brown heavier. The evaporation is continued 
until the heavier layer constitutes rather more than half of the 
whole, and then the two layers are separated either at once by 
a separating funnel, or ether may be added and thoroughly 
shakea up, when the brown layer dissolves in the ether and rises 
to the top. After separation it is allowed to crystallize and is 
once or twice recrystallized from a small quantity of ether by 
which it is obtained quite pure. A specimen was converted into 
ehlorhydrate and then into chlorplatinate, and gave the following 
results on analysis : 

•3884 gms. substance gave •1377 platinum. I*er cent. 

ThtB corresponds to 35*45 

chloroplatinate of diethylamine should contain 35*45 

It appears therefore that the salt obtained in the above de- 
icribea manner is perfectly pure. 

Pierate of Diethylamine without being deliquescent is soluble 
to almost any extent in water, alcohol and ether. By sponta- 
neous evaporation it crystallizes in a radiated mass. Sometimes 
at the bottom of the vessel beautiful transparent brown yellow 
crystals form, which belong to the monoclinic system. Combi- 
nation observed ooPoo, [ooPoo], OP, ooP, +P, and a clinodi- 
agonal doma. 

The approximate proportions in which the dififerent ethyl 
bases were produced by the reaction here made use of were per- 
haps ten per cent of triethylamine, thirty or forty of diethyl- 
amine and fifty or sixty of ethylamine. 

The methoa here described gives with facility a very exact 
separation of these bases. The only precaution necessary to be 
observed, especially in operating on small quantities, is that the 
solution must not be too concentrated at the outset, otherwise the 
picrate of triethylamine will be mixed with picrate of ethylamine. 
But the delicate needles of the former are easily distinguished 
from the broader ones and prismatic crystals of the latter, and two 
or three recrystallizations suffice to separate them completely. 

I feel assured that picric acid will be found to be a most valu- 
able reagent in effecting separations of cognate organic bases. 
It may be doubted if there exists any other acid whose salts 
taken as a whole exhibit so marked a tendency to ready crystal- 
lization, and the great differences in the solubility of picrates of 
allied bases, adds, as in the foregoing example, to the value of 
this acid in efiecting separations between them. 

Hiiladelphia, April 9, 1861. 
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Art. VIL — On the Path and Velocity of the Ouemsey County (Ohio) 
Mtteor of May Ist, 1860 ; by Prof. E. W. Evans of Marietta 
College. 

In a brief account of this meteor published in this Journal of 
Science, July, 1860, I gave the most reliable and definite obse^ 
vations which I bad been able to collect, bearing on the question 
of the meteor's path and velocity ; I also gave such conclusiona 
as the data seemed to me to warrant. I propose now to review 
the subject more at length, in the light of all the facts now in 
my possession ; partly in order to state, in a more careful man- 
ner, both my conclusions and the arguments by which they 
seem to me to be established ; and partly in order to correct 
some serious errors, in regard to the data, which appear in for- 
mer communications on this subject 

Prof. J. L. Smith, of the University of Louisville, in an arti- 
cle published in the January number (91) of this Journal, begins 
by summing up " all the observations'' which he considers " wor- 
thy of note respecting the fall of this meteorite." In this sum- 
mary the statement is repeatedly made, that the village of New 
Concord, near which the largest stones fell, is nearly east from 
the village of Cambridge, at which some of the ooservations 
which he records were made: — it is also stated that a large 
number of stones fell southeast of Cambridge. The truth is 
that New Concord is nearly west of Cambridge, and that not 
one of the stones has yet been found to have fallen southeast of 
the latter place. 

On the map contained in Prof. Smith's article, the lines of lat- 
tude place the fall of meteoric stones full 60 nautical miles far- 
ther north than it really occurred ; while Parkersburg, the place 
of a most important observation quoted by him, is placea too 
far north by about 87 nautical miles. Sucn errors, if allowed 
to stand uncorrected, would involve the whole subject of the 
meteor's path in confusion. 

Among the observations which Prof. Smith selects as note- 
worthy 1 find the following. *' Mr. D. Mackley of Jackson 
county states that he was standing on the platform of the rail- 
road station in Berlin, 20 miles south of Parkersburg, when he 
saw in a northeast direction a ball of fire about 30° above the 
horizon,'' &c. 

The value of this observation will appear when it is considered 
that there is no railroad passing through any place 20 miles south 
of Parkersburg, that there is no place named Berlin in that part 
of Virginia, and that the village of Berlin from which jMr. 
Mackley saw the meteor is in the state of Ohio, nearly 60 miles 
west of the point indicated by Pro£ Smith. The quotation 
is substantially in Mr. Mackley's own words (as reported jQx)m the 
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ncinnati Commercial by D. M. Johnson, in this Journal, July, 
•60), with the exception of the words *'20 miles south of 
irkersburg," which are added. This mistake is the more unac- 
untable, because in Mr. Johnson's communication the place of 
•servation is described as 80 miles southwest of Cambridge, 
bile both in Mr. Mackley's letter to the Commercial and in my 
ore complete report of his testimony, from which Prof Smith 
aewhere quotes, the place is precisely designated as Berlin, six 
Lies east of Jackson, Ohio, (vide September number, 1860). 
lit the statement, when corrected, is not of more consequence 
an several others, which Prof. Smith omits altogether from his 
it of observations worthy of note ; though he afterwards gives 
em in part, as having been relied upon by Prof. Andrews and 
yself. 

In commenting upon my conclusions. Prof. Smith says : — " as 
gards the supposea elevation of 40 miles when the first reports 
ere heard, I would simply ask the question, is it possible, with 
le established views of the conduction of sound by rarefied air, 
at any conceivable noise produced by a meteorite 40 miles 
stant from the earth, in a medium quite as rare if not rarer 
an the best air pump can produce, would reach us at all, or if 
►, in the manner described by observers ?" 
I need only say in reply that the writer here attempts to 
Lvalidate my conclusions by throwing doubt on premises from 
hich I never reasoned. That the sounds in question were 
)raehow connected with the fall of stones none will deny. That 
ley proceeded from an elevation of 40 miles is a view which 
light well be received with doubt : it is certainly a view which 
never maintained. How the sounds were caused, whether by 
iolent disruption of parts or othenvise, is a question which it 
rould be foreign to the purpose of this article to discuss ; but I 
aay state in this connection one important fact relating to them, 
)ecause I shall have occasion to refer to it again. The successive 
eports heard at great altitudes in the district where*^the stones 
ell, and apparently connected with the descent of the separate 
)ieces through the clouds, were entirely distinct from the one 
rreat detonation which was heard at great distances from that 
listrict. The former were distinctly heard only over an area of 
I few miles. The latter shook the buildings from Wheeling, 
Virginia, to Athens county, Ohio. It is ascertained by careful 
Dquiries to have been heard from Columbiana county on the 
lonheast to within eight miles of Chillicothe on the southwest, 
md from Knox county on the northwest to the borders of the 
hird tier of counties in Virginia on the southeast : an area of 
bout 150 miles in diameter. At all places within this area, 
xcept those near Cambridge and New Concord, it was described 
5 a single sound, a sudden concussion resembling thunder or the 
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discbarge of a heav;y piece of ordnance, followed by a roar ol I 
about two seconds iii continnance. A merchant of Marietti, 1 
happening to be at dinner, suspected it was the explosion of i I 
powder niagazioc in his store about a quarter of a mile distanL I 
The Parkersburg News says, "the bouses shook as witli a 
earthquake." In the counties of Washington, Morgan, NaU 
Monroe and Belmont, and in places along the Vizgioi&n^ 
the Ohio river from Parkereburg to Wheeling, those whoi 
within doors very generally attributed it to an earlkquake* f 
windows rattled; and local papers state that the door of an ^' 
house was jarred open at Bellair near Wheeling. The Hl. 
direction of the sound from all sides, aa distinguished bj'4 
who happened to be out of doors, cross each other in thear""' 
(not far from the central) part of Noble county; wl 
inhabitants of that region thought it was overhead. Pre 
drews, giving the results of personal inquiries, says, "thep 
of the northern part of Noble county heard it in a southern^ 
southeastern direction, and not in a northwestern dip 
towards New Concord," At Zaneaville about 12 i 
New Concord, the Courier described the noise, not as a s 
nion of sounds, but as an "explosion." These facts Q. 
inuicEite that the great detonation heard at these various p 
was one and the same sound, and that it proceeded from a n 
over the interior of Noble county. The most probable ]M|._ 
is &ve or six miles south of Sarahsville. It was undoubted!^ 
first produced, but the last heard, ofthe successive sounds deaed 
as receding to the southeast by witnesses in the neighborili 
where the meteoric stones fell ; and it Tvas compared bj t 
to the roar of thunder. 

Again, Prof. Smith says, " as regards the size of the meta 
I have but to refer to my experiments made in 1854, and p 
lished in the Journal of 1855, to show the perfect fallacy of ca' 
lating the size of luminous objects by their apparent discs." 

As the above remark is made in reference to my estimate of 
the size of the meteor, it is but justice to myself to say that I 
had acknowledged the danger of error from this source, and bad 
only insisted that if the apparent disc and the estimated distance 
be assumed as data, we shall obtain for the diameter of the meteor 
about three eighths of a mile, (Vide Number 88, July, 1860.) 

I may now proceed to the discussion of the meteor's path: 
and first of all 1 shall aim to state the data with as much accu- 
racy as possible. It is proper to say that the latitudes and 
longitudes of places in my first communication on this subject 
(J uly, 1860) were inserted by the editors, apparently from com- 
mon maps. I shall here give latitudes, longitudes, and relative 
distances of places, as nearly as they can bo determined from the 
most reliable surveys of this part of Ohio yet made; which, so 
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r as the distancefl are concerned, may be suppoeed near enongh 
• the purpose in view. Tlio accompanying mnp ia on too 
Inced'a scale to be enMly inaifc accurate; but it will aid the 
der in understanding the following remarks. 




In my former estimates I decided upon that path whit;li seemed 
agree best with all the obBorvations then known to niit. Alter 
ore thorough investigation it seems bettor to give fust the 
suits formed from a few obsc^^'ations which tlicrc is now rt-iisou 
consider the moat reliable; and then to show how nijarly the 
her observations confirm tlicse. 

The witnesses on whom I shall most rely are, Williai 
'elles of Parkersbnrg, a graduate of Nassau Ifall, and D. iNtack- 

!',* BIsq., a lawyer of Jackson, Ohio. My reasons tor thii 
ectioD are, first the superior intelligenw of the wilnosaes 
coodly their favorable places of observation, one at a great 
stance from the meteor's path and the other comparatively near; 
d finally the great pains taken by each to note the f;icts aecu' 
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lately on the spot, with a view to publication. I may add also 
that I have subjected both of these witnesses to a close examin* 
ation. 

Mr. Welles' place of observation was in the state of Virciniii, 
(lat. 39^ 17', Ion. 81° 24'), about three miles east of Parkersburg. 
His testimonv is as follows. He saw the meteor thiough an 
opening in the clouds, first appearing about 50^ east of Dortli, 
and disappearing about 20^ east of north. It was in sight about 
three seconds. Its altitude when 35° east of north was aboat 
65 '^. Of this he is most confident. When asked at what altitude 
its visible path produced would cut the meridian to the north of' 
him, he pointed from 50° to 55°. It is important to observe tbit 
Mr. Welles' judgment as to angles is to be strongly relied upon, 
because he is somewhat accustomed to astronomical observationSi 

Mr. Macklcy 's place of observation was Berlin (lat. S9^ fi', Ion. 
82° 23'), about six miles nearly northeast of Jackson, Ohio. His 
testimony is as follows. He saw a brilliant meteor pass over a 
cloudless space from about 55° east of north to about 40° east of 
north. It was moving nearly parallel with the horizon. When 
it first appeared, its altitude was about 80° ; at its disappearanoe 
it was about two degrees lower. It was in sight about six sec- 
onds. Mr. Mackley's account of the manner in which he esti- 
mated the angles serves to stren^hen confidence in his accuiacj. 
He says that as nearly as he could judge, the meteor appeared at 
one third of the distance from the horizon to the zenith, and the 
arc which it described, when projected on the horizon, would be 
one half the altitude. He states also that he visited the place 
again in order to determine, as accurately as possible, the pcnnts 
of the compass. 

In order now to make a first approximation, let us assume that 
the path of the meteor, when projected on the earth, would paaB 
through New Concord, (lat. 40° 1', Ion. 81® 45'), on either side of 
which the heaviest stones fell. The bearing of this line, as 
shown by the direction of the route along which the stones were 
scattered, by the direction in which different pieces are ascertained 
by Profs. Andrews and Smith to have reacted the ground, and 
by the direction to which the successive reports attending their 
fall receded, must have been nearly northwest. Let us then 
suppose, by way of trial, that it was exactly northwest. Mr. 
Mackley saw the meteor from Berlin in a northeast direction. 
Now these two directions being at right angles to each other, it 
follows that its real path was nearly parallel with the earth's sur- 
face ; for otherwise its apparent path could not, under the given 
conditions, have been nearly parallel with the horizon, as Mr. 
Mackley declares it was. It follows also that its height above 
the earth was not far from 40 miles ; for the altitude given by 
Mr. Mackley is from 28° to 30°, and the distance northeast firom 
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Berlin to the projection of the supposed path upon the earth is 
about 70 miles. 

We may now proceed to correct this first approximation hy 
combining the oteervations of Messrs. Mackley and Welles. We 
may assume that the path of the meteor for a short space, such 
as these two observers saw it traverse, could not have departed 
veiy far from a straight line ; for it was moving in the highest 
regions of the atmosphere, and, according to anv hypothesis, 
with immense velocity. Then the line which will best agree 
with the observations of both, and at the same time, when pro- 
jected on the earth, pass through New Concord, runs 40° west of 
north. Let us first consider Mr. Welles' observation : azimuth 
86** east of north, altitude 65°. The base line in this case (from 
Mr. Welles' station to the supposed projection), is 19 miles ; the 
oonsequent height 41 miles, nearly. This was at a point over 
the eastern part of Washington county, (/> on the map). Next 
take Mr. Mackley's first observation : azimuth 55° east of north, 
altitude 30°. The base line in this case is 68 miles, and the 
ooDBequent height (after allowing for the curvature of the earth), 
40 miles. This was over the southern part of Noble county, 
{d on the map). Next consider Mr. Mackley 's second data : 
azimuth 40° east of north, altitude 2S°. The base line is about 
69 miles, and the resulting height 88 miles, nearly. This was 
over the northern border of Noble county, {e on the map). 
Now by comparing the distances between these stations with the 
corresponding differences of height, it will be seen that they are 
not far from proportional; which gives a trajectory between the 
above limits (from & to e on the map) not departing far from a 
straight line, though descending somewhat more in the last part 
than in the first. But if we suppose the bearing to have been 
one or more degrees greater or less that 40^ west of north, we 
shall in like manner obtain, from the same observations, a tra- 
jectory' departing from a straight line altogether too rapidly to 
be admissible : in the one case, indeed, convex towards the earth; 
in the other case rising and falling successively within the limits 
of the atmosphere. 

The path now found is consistent with Mr. Welles' a] ^prox- 
imate estimate of the altitude (from 50° to 55°) at which the 
arc described by the meteor would, when produced, cut the 
meridian. In the statements of other witnesses we find as close 
agreement with those of Messrs. Mackley and Welles as could 
be expected, from ordinary observers of sudden and startling 
phenomena. In the neighborhood from eight to ten miles north 
of Marietta, a considurable number of persons (I mention Jacob 
Lconhart and two sons, of Bear Creek) cauglit glimpses of the 
meteor through the clouds, north and a little west of north, 
at such altitudes as to show that if its course was nearly north- 
west, its height was not far from 40 miles over the central and 
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northern parts of Noble ooantv. Many persons on the eastern 
border of Athens c<'>untv. west of Marietta, saw the meteor in a 
northeasterly direction, passing from cloud to cloud at such alti- 
tudes as to lead to the same conclusion. Mr. John Brabham and 
several others undertook to show the angle at which the bodj 
was descending towards the horizon, and it was such as to give 
a path not diflferin;: widelv from the above, when combined 
either with Mr. Welles' observation or with that of Mr. Mackley. 
The statements of different observers at the same places of coum 
vary somewhat : but none have been used except those which 
seemed well attested. The directions were taken, whenever 
possible, as pointed out by the observers themselves, from their 
places of observation, fivery case of very wide discrepancy in 
testimony was by this means made to disappear. 

Let us now use the data furnished by Messrs. Welles and 
Mackley for estimating the velocity of the meteor. It is to be 
observed that its bearing, as above estimated, being so nearly aft 
right angles with the lines of vision of both observers, redacei 
the velocity almost to a minimum. Now Mr. Welles saw the 
meteor pass from oO'^ east of north to 20° east of north, (firom 
above a to above c\ a distance of 11 miles in about three sec- 
onds. This gives for its velocity, in the first part of its visible 
path, 3f miles in a second. Mr. Mackley estimated that the 
meteor was visible to him for six seconds. The distance in this 
case (from above d to above t) is 18 miles; the consequent 
velocity three miles a second. Ilerc is as close agreement as 
could be expected: and in view of the tendency to exaggerate 
the time, we may presume that neither of these estimates of the 
velocity is too great ; but of the two, that based on Mr. WelW 
observation should be preferred, since the shorter interval of time 
is the easier to estimate with precision. 

There is no strong evidence that the meteor was seen further 
southeast tlian where it first appeared to Mr. Welles, (a on the 
map), nor further northwest than where it was last seen by Mr. 
Mackley, (c on the map). The distance between these two 
points, projected on the earth is about 35 miles. In a former 
communication I gave the testimony of Joel C. Richardson of 
Warren as tending to show that it was seen over the district 
where the stones fell ; but from a comparison of his statements 
with those of others in the same neighborhood, I am disposed to 
admit that he made an error of ten or fifteen degrees in the 
direction. Rumors of persons in Morgan county having seen 
the meteor descend nearly to the horizon have, upon investiga- 
tion, proved groundless. 

It was a circumstance verv favorable to correct estimates of 
directions, on the part of observers, that they saw the body 
through openings in the clouds. From the east side of its path 
it was not seen at all, as the sky was completely overcast ; but 
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lo paina have been spared to collect and examine all the obser- 
ratiODfl from the west side, by personal communication with the 
iritnesses. 

The conclusions which we have derived from the evidence 
nay now be briefly summed up as follows. The course of the 
neteor was about 40° west of north. It was first seen over the 
»8tem part of Washington County (about lat. 39'' 27', Ion. 81° 
V) at a height of 41 miles, nearly. It was last seen over the 
Qonhwestem border of Noble county, (about lat. 89° 61', Ion. 
51® 84'), at a height of 88 miles, nearly. Its velocity relatively 
to the sur&ce of the earth, was from 8 to 4 miles a second.* 

As the time was half past twelve, noon (May 1 1st), it follows 
Drom the results just given, that its velocity in the solar system 
was from 20\ to 21 miles a second. 

As the data cannot be claimed to be more than approximations 
to the truth, the conclusions cannot. I have given the results 
found by comparing the data of two excellent observers at ad- 
vantageous posts, as the most likely to be near approximations. 
These results agree nearly with my first estimates, (July, 1860t), 
formed by a general comparison of less select data, before the 
most materisi statements in Mr. Mackley's testimony, or any 
part of the testimony of Mr. Brabham and many others, were yet 
known to me. Any attempt to establish a path differing widely 
from that now given, whether in the bearing, or in the height 
above the earth, or in the amount of departure from parallelism 
with the earth's surface between the points indicated, will cause 
the statements, not only of Messrs Mackley and Welles, but of 
all the observers, to clash hopelessly with each other. 

These views arc entirely inconsistent with the hypothesis that 
the whole of the blazing body described by witnesses came to 
the earth in Guernsey county, (from / to New Concord, on the 
map). If the principal mass fell at all, it must have fallen at a 
great distance beyond. Whether we suppose it was consumed 
in the air or passed on, there is no difficulty arising from the 
fact that it was not seen farther to the northwest; for there is 
abundant evidence that the sky along its path was overspread 
with clouds, not only from Northwestern Virginia to New Con- 
cord, but to a considerable distance beyond ; and I have ascer- 
tained from meteorological reports recorded in tlie Smithsonian 
Institution that there were clouds, (early in the afternoon. May 
Ist), over a large part of Northwestern Ohio. Nor is there any 
difficulty in conceiving how different bodies of the same density, 
after entering the atmosphere together and moving through it a 

♦ Assuming that these stones are of extra-terrestrial origin, their velocity on en- 
uring the ntmotphere was greater than 4-9 miles per second, the velocity necessary 
to A circular orbit. Otherwise the major axis of their orbit would be less than 4000 
miles, and the orbit traced backward would again enter the atmosphere. — Eds. 

t Vol. XXX, 296. 
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great distance, could have been so far separated. For the smaller 
bodies having more sarface in proportion to their weight than 
the larger, (the surfaces being as the squares of the diameters 
while the solidities are as the cubes), would encounter more 
resistance from the air. And the smaller bodies, having once 
fallen below the larger, would receive a still further acceleration 
to their descent fix)m the increased density of the air; for it is 
an established fact that, through atmospheric strata of equal 
depth, the increase of density downwaros is by a geometrical 
ratio. In order however to account for a separation of over SO 
miles in a vertical line it is necessary to concede that the part 
which passed bver was much larger than any of those which 
came to the ground. It must also be conceded that they began 
to separate long before crossing the Ohio river : a view which is 
strongly supported by the fact already stated, that over the 
southern part of Noble county the stones which fell had already 
descendea far enough to cause a concussion in the lower atmo- 
sphere that was heard over a vast region. 

For other particulars of the history of this remarkable fall of 
stones, and for a chemical analysis of some of the specimens, the 
reader is referred to this Journal for July, 1860, and January 
1861. 

MarietU, Ohio, Maj 1, 1861. 



Abt. Vin. — Caricography ; by Prof C. Dewey. 

(Conttnued from vol. zzxi, p. 26, Second Series, 1861.) 

No. 271. Carex Norvegka^ Wahl. Schkuhr, Car., fig. 66. 

Spica obloDga coroposita ; spiculis 3-5 brevi-oblongis sessilibus andro- 

fynis infirae staminiferis remotiusculis sub-densifioris, ct infima squamoso- 
racteata cum bractea longa-sctacea ; fructibus distigmaticis ovatis vel 
obloDgis ellipsoideis subacutis ore integris apiculatis squama late-ovata 
tubacuta pauIo loDgioribus vel subaequantibus. 

Culm 6-10 inches high, erect, leafy below, longer than the leaves; 
spikelets 3-5, oblong, short, sessile, starainate at the base, a little sepa- 
rated below, a setaceous and rough bract supporting the lowest and rising 
from an ovate scale ; stigmas two ; fruit ovate, oblong or ellipsoid, some- 
what acute and apiculate with entire orifice, slightly compressed, longer 
than or equalling the ovate, short, broad and acutish scale. 

Long known on the seashores of Norway, it was discovered in 1860 
at Wells, Me., in marshes, near the ocean, and forwarded to Dr. Sartwell 
by Rev. J. Blake, thus being first detected in our country. 

No. 272. C7. Franklinii, Boott, in Hook. Fl. Am. Bor., 217, lUust, No. 103. 

Spica e spiculis multis diversis fuscis composita; spiculis 6-10,8upome 
aggregatis quatuor vel pluribus sessilibus nunc ovatis oblongis nunc lin- 
earibus gracilibus, suprema apice staminifera, proximis toto staminiferis 
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ris, inferioribui suptniA •tamiDiferiB interdum toto pistilliferis 
■ito-^pedaDCulatit vaginato-bracteatU nutantibus ; fructibus ait vel tri- 
rwolftctf oTatia oblongis vel ellipticis tcabris ore bifidis fuscia, squama 
ODga vel ovali icabra fosca acuta paulo longioribus. 
Qolm sometimes two feet bigb or more, triquetrous, slender, stiff and 
ot, leafy toivards the base ; leaves long and narrow ; spikelets very 
similar, the pistilliferous ovate-oblong or oblong-ellipticy the lower 
nder pedunculate and nodding, several upper ones sessile and clustered 
the aammit, the terminal staminate at the apex and near the small and 
nder-linear staminate or flowerless spikelets ; stigmas 2 or 3, as both 
mbeiB occur; fruit elliptic or ovate, oblong, compressed, scabrous and 
fnj with a bifid orifice, with scales ovate or oval, acutish, rough, and 
arlj equal to the fruit. 
Rocky Mountains, Dmmmond. 

Beiembles C. ovata, Rudge^ in having stamens above and three stigmas, 
% differs much, and is strikingly characterized, as is shown by the 
h specimens from the Rocky Mountains. For C. ovata, see this Jour- 
(voLz, p. 44, 1826. 

No. 273. C. ineurva, Lightfoot Schk., Car., fig. 95. 

8|uca brevi composita ; spiculis 5-8 ovatis sessilibus dcnse-aggregatis 
■amoeo-bracteatis epicam staminiferis capitulum ovatum sub-rotundum 
vnua formantibus ; fructibus distigmatieU ovatis convezis tereti-rostratis, 
Qima ovata long^ acuta longioribus vel aequantibus ; culmo 5-7 unci- 
i saepe incurva. 

Culm 5-7 inches high, suberect, often incurved, scarcely longer than 
e narrow, flat, light-green leaves rising from the base ; spikelets 5-7, 
BKile and ovate, densely clustered into a roundish head half inch long, 
iminate at their apex ; stigmas two ; fruit ovate, tapering-rostrate, con- 
!Z or slightly ventricose, and immature is shorter than the ovate, long- 
nte scale ; light green, except the yellowish head or spike. 
High or cold northern parts of Europe ; British America, Dr, JRich- 
dmm; Rocky Mountains in Western Nebraska, Dr. F, V, Hayden, 

Note, The following new species or forms were collected in the ^ Yel- 
V Stone and Missouri Exploring Expedition " of the United States, in 
e northwestern part of Nebraska Territory, under the command of W. 
Raynolds, Capt Topographical Engineers, during 1859 and 1860, and 
e published by authority of the Secretary of War ; Dr. F. V, Hayden, 
K>logist and Naturalist of the Expedition. 

No. 274. (7. Raynoldm^ Dew. 

Spicis distinctis; spica staminifera solitaria terroinali ovata brevi- 
bconica subsessili densifiora squamis oblongis obtusis vel subacutis 
fis obtecta; pistilliferis 3-5 oblongis ovatis vel brevi-cylindraceis 
issia densifloris, superiore 1-2 sessili brevi parva et vicina, ternis inferio- 
>us plus vel minus pedunculatis foliaceo-bractealis vix vaginatis, infima 
igo-pedunculata subremota et declinata ; fructibus triitigmatxcii ro- 
oido-oblongis ellipsoideis obtus^ triquetris nervatis apiccm nigris brevi- 
iealatis ore subbilobis, squama lata ovata brevi-acuta vel submucronata 
[fo-foaca duplo longioribus vel paulo superantibus ; culmo 20-unciali 
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laevi subtriquotro basin foliacco ct VAginato, foliis crassis plauis nenratli 
lougioru ; foliis forma juuiore Haccidis et omnibuB laevibus. 

Culm about 20 inches high, erect, stiff and smooUi, leafy towards the 
base, and brocteate under the lower spikes ; leaves Hat, curved, stiff in 
maturity, but flaccid earlier, slightly rough on the upper part uf the edgsi 
and shorter than the culm ; staminate spikes single, ovate, short-couic; 
pistillate spikes 3-5, ovate-oblong or short-cylindric, thick and close-flow- 
ere<l ; when 4-5, the upper 1-2 spikes short, small and near the stami- 
nate, the three lower pedunculate, leafy bracteate, scarcely vaginate, the 
lower longer and more remote, and the lowest long, pedunculate and 
some declined; stigmas three and short; fruit oblong, ellipsoidal, ronnd, 
triquetrous, ovate or sub-cyliudric, nerved, black at the short openine apex, 
oritico sometimes bilabiate, as long as or near twice as long as the broad- 
short-ovate short acute scale or sub-mucronate tawny-black scale. 

Pierre's Hole, valley of Snake River, June 20, 1860, 6000 ft alt; tod 
Ilenry's Fork, June 22, 1860, 5500 it alL— i>r. F. V. Haydeu. 

A disthict and fine species, not to be confounded with either C. niffri; 
yl//, which has androgynous spikes staminate above^ or with C. atrsta; 
Xm., which has spike staminate below^ as well as different fruit; fortbo 
last sec this Journal, vol. x, p. 271, 1826. 

No. 2*75. C. vallicolay Dew. 

Spica composita oblonga -^1 unciali ; spiculis 4-7 ovatis sessilibas 
brevibus parvisque upicem stamiuiferis nunc approximatis nunc remoti- 
usculis, inferiore squamaceo-braoteata ; fructibus diitigmaticis obovata 
substipitatis convexo-concavis brevi-rostratis ore obliquis enervatis, squama 
lata ovata subacuta dorso fusca margine albo-membranacea paulo longio- 
ribus vel subaequantibus ; culmo gracili foliis angustis longiore. lo- 
terdum spicis nullo llores pistilliferos haWutibus, forte non floriferi^. 

Culm 6-12 inches high, slender, erect, triquetrous, scabrous and naked 
above, narrow-leafy towards the base ; spikelets 4-7, ovate and sessile, 
near or more remote below, at the apex staminate witli close ovate scales 
on a short cylinder terminating above and especially the upper ont*s ; the 
lower spikelets scaly-bracteate ; stigmas 2 ; fruit obovate, tapering 
below, robtrate and stiped, at the orifice oblique, equalling or a little ex- 
ceeding the broad-ovate subacute scale which has a tawny back aad 
white membranous margin. 

Jackson's llole, on Snake Kiver, June 18, 1860, 6000 ft alt — Dr. F. 
V. Hayden, 

Difiers from others of this family in having the staminate part of the 
spikelet a short projecting column or cylinder at tlie apex, often longer 
than the pistillate part, and having its closely apprcssed ovate scales. 

No. 276. C. Douglasii^ Boott, Hook, Fl. Am. Bor., tab. 214. 

The common form of this species, as found by Dr. Hayden in Nebraska 
Ter., a few yeai*s since, was described in this Journal, vol. zxiv, p. 4^ 
1857. In 1860 he collected specimens, as described by Dr. B<>ott to* 
wards a foot high, with spikelets androgynous and staminate at the apex^ 
with others wliolly stamini/erous ; and also another form wholly pistiUif" 
eroas and so different in its compound spike as to be ranked as a Tery 
clear variety, if indeed it belong to this species. It is here described as 
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Var. denti-spieatay Dewey. 

Dioica ; spiea Btaminifera e spiculis 5-8 ovatis aggregatis composita 
am sqnamis lato-ovatis oblongis obtusiusculis castaneis margine albis ; 
)ica composita omniDO pistillifera 1-H unciali et semi-uuciali-Iata crassa ; 
>icali8 15—20 vel pluribus ovatis ellipsoideis, superne singulis et arete 
ngesiia, inferne paulo remotis ratnosis vel divisis et arctis, densifloris 
QCtibiit di$tigmatiei$ ovato-lanceolatis rostratis bifidis (immaturis), 
piaiiui lanceolata castanea dorso viridi margine alba paulo brevioribus; 
umo 3-6 unciali erecto laevi riffido, foliis planis vaginatis subradicalibus. 

Culm 3-5 inches hifi;h, smooth, rigid, erect and shorter than the flat, 
ieithed and subradical leaves, and wholly pistilliferous ; spike 1-1^ inch 
ng and half inch broad, thick, composed of 15-20 ovate spikeleU 
eudj aggregated above, and below less near and subdivided or branched, 
Q forming a compact, long head ; stigmas two ; fruit lanceolate-rostrate, 
lightly rough on the beak (immature;, orifice oblique, bifid, shorter than 
lie lanceolate scale. 

Jackson's Hole, on Snake River, or Lewis' Fork of the Columbia, on 
[nwelly knolls, June 15, 1860, 6000 ft. alt— J9r. F, V, Hayden. 

IMffen from C. Nuttallii, Dew., (Sill. Joum., vol. xliii, 1842,) in ita 
[nke and inflorescence, and its relatively broad leaves, as well as its fruit 
«iBg much less convex and ventricose. 



kST. IX. — Remarks on the Mesozoic Red Sandstone of the Atlantic 
Shptf and notice of the Discovery of a Bone Bed therein^ at Phce- 
nixviUe, Penn.; by Charles M. Wheatley, M.A. 

[Read before the CooDecticut Academy of Arts and ScieDces, Feb. 20, 1861.] 

No q^uestion in American geology seems more difficult of 
lacidation, than the age and geological position of the so-called 
New Red Sandstone " of the Atlantic slope ; some geologists 
sferring it to the Oolitic or Liassic periods, others to the Trias, 
Dd others still lower, to the Permian. The true position may 
robably be determined like the San Casciano beds, iuterinediate 
etween the Triassic and Liassic periods forming a separate 
roup containing like those beds, its own peculiar fossils. No 
•ae Permian forms — characteristic of that formation have yet 
een discovered ; the fishes formerly referred to Pala^oniscus, are 
ow placed in the genera Catopterus, Redfeld, and Ischypterus, 
gerton^ their tails being more homocercal than heterocercal. 
he Clepsisaurus, Lea, once considered a Thecodont Saurian and 
lalogous to T/iecodontosaurus antiquus of Kiley and Stutchbury 
om Redland, near Bristol, England, (found in dolomitic con- 
omerate referred to the Permian, but now considered not older 
an the Triassic,) is stated by Dr. Leidy (Proc. Acad. Nat. Sci. 
lila., 9 June, 1867,) to be " not properly a Thecodont reptile 
it may form the type of a new species as its teeth are inserted 

Lx. JovtL 8ci.— Second Sebies, Vol. XXXII, No. 94.— Jult, 1861. 
6 
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in the jaws by solid conteal £EtngB.^ The whole formation is more- 
over destitute of beds of rock salt and gypsam which characterize 
mineralogically the Permian system, not only in Russia but 
wherever recognized. Sir R I. Murchison (Quar. Jour. Greol. See., 
Lond.y vol. i, p. 82,) says, '^ The Triassic system does not contain 
a single PalaBOZoic form whether animal or vegetable whilst the 
fauna and flora of the Permian are both so connected with the 
Carboniferous and inferior systems, that they evidently constitute 
the last ren^nant of the same era. In the whole geological series, 
therefore, no two systems are more completely separated than 
the Permian aad the Trias, the one forming the uppermost 
Palaeozoic stage, the other the base of the Secondary deposits." 

Pro£ Henry I). Sogers in his final Report on the Greology of 
Pennsylvania, vol. ii, part 2, p. 695, says, under the head ^'Or- 
ganic Remains of Main Bed Sandstone belt of Atlantic slope/' 
** Reptiles," — ^'^the main formation or that which alone passes 
across Pennsylvania, has thus far disclosed the remains of seve- 
ral interesting species; two of these the Clepsisaurus Pennsylvan- 
icus and (?. Leai^ loere first discovered as already intimated in Penn- 
sylvania : and a species, probably the first named, has been since 
recognized in the Deep Kiver coal field at North Carolina nearly 
a prolongation of the same, by Dr. Emmons, who has added sev- 
eral other species of reptiles as belonging to the deposit in North 
Carolina, namely RiUiodon CarolinensiSy jPaloeosaurus CarolinensiSj 
and Paloeosaurns sukatus. In New Jersey the formation has dis- 
closed the remains of another reptile of the same general struc- 
ture as the Clep^sauros; it has been nam^ by Mr, Iiea who 
discovered ili, the Oentemodon sulcatus." 

Prof. Rogers has mistaken the localities, the only Saurian 
bones discovered in Pennsylvania at the d!ate of his remarks 
were, vertebra, ribs., and teeth found in the calcareous conglom- 
erate near Hassacs Creek, upper Milford Township, Lehigh 
county^ by Dr. I. Y. Shelley, who presented them to the Ac^- 
emy of Natural Sciences, Phila., Nov., 1847, and upon which Mr. 
Lea founded his Clepsisaurus Pennsylvanicus, (Journal Acad. 
Nat. Sci. Phil., Part 8, 1858, page 185, &c.); a visit to the local- 
ity by Mr. Lea " with Dr. Shellev failed to discover the smallest 
indication of further specimens, and until my discovery of the 
bone bed at Phoeni^vijle in October, 1860, these were the only 
Saurian bones found in the State, with the exception of a portion 
of a rib sent by the writer to Mr. Lea, noticed in Proa Acad, 
Nat Sci. Phil., 2 June, 1857. 

Clepsisauru^s Leail^mmons^ (Omasaurus perplexusLeidj) Amer- 
ican Greology, part 6, page 81, fig. 51, mentioned by Prof. 
Rogers bs first discovered in Pennsylvania^ has never yet been recog* 
nixed in this State, but was described by Prof. Emmons from 
Sayrian bones found in the Dan River formation near Leaksville, 
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1 Carolina. Prof. Leidy thinks Omosaurus probably a dis- 
genns from Clepsisaurus. Prof. Emmons gives Omosaurus 
exQS, Leidifj as a synonym of both Glepsiisaurus Leai, and 
<lon Carohnensis^ 

Uemodon micataa, Lea, stated by Prof. Bogers as discovered 
r. Lea in New Jermj^ wa» described from a single tooth, 
I by Mr. Lea in the black bituminous shales of PhcenixviUe 
d, Pennsylvania^ (Proc. Acad. Nat Sci. Phila., viii, p. 77, 
h, 1856), no other remains of Centemodon have aa yet been 
ibed. 

e following fossils have been noticed in the " Mesozoic Bed 
stone " of Pennsylvania : 

PLANTS. 

\uutum eolumnare^ Brong., 15 to 16 inches fong, and 7 inches cir- 
rence in sandstone of a dark grey color, with iron pyrites, Phos- 

6. 

rcmmitet longi/oiiu9f Emmons, in grey micaceous sandstone, with 
yrites, Phoenizville. 

nnocaului altemattu^ Emmons, in light micaceous sandstone, 'Phcs* 
e. 

^ConeSj 6 in. long, 1 in. wide, Isaac Lea, t&iiB Jour., [2], foL zxii, p. 
.856, in black bituminous shales, Phoenizville. 
int resembling that ^g. by Emmons, as CaUamites punctattu in black 
inous shales, Phoenizville. 

nt resembling Noeggerathia at Gwynned, I. Lea (Am. Jour, of Sci., 
ni, 1856, p. 123,) probably same as fig. by Emmons (N. Car. Rep. 
fig. 3,) as Dictyocaulus-striatus, and which Prof. O. Heer (this Jour- 
l], vol. xxiv, p. 428,) says ** has an obvious resemblance to BToeg- 
lia." Leo Lesquereux says the genus Noeggerathia, Gopp., entirely 
tears at or before the beginning of the coal epoch, (this Jour., [2], 
ex, p. 380.) 

luniher of plants, seed vessels, <fec., have been found in the grey 
sous sandstone and black shales, at PhcenixviUe, the genera of 
are yet undetermined. 

CRUSTACEA. 

heria ovata^ (Posidonia ovata, Zea.) 

heria parva, (Posidonia parva, Lea^) in black bituminom shales, 

ixville. 

oris, two species, one smooth, the other beautifully granulate, in 

shales, Phcraixville, Rogers, also at Gwynned, J. Leidy ,*(Proc Acad. 

ki. Phil., 16 June, 1857). 

fitilits ? Fragment of Shield pobably Limulus, black bituminous 

, Pboenixville, other remains probably Crustacean have been found 

ck shales, Pboenixville. 

MOLLUSCA. 

acUee PenMylvanicus^ Conrad, Proc Acad. Nat. Sci. Phil., 1857| 
(, and 1860, plate l,fig. 3. 
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FISHES. 

Sinde ganoid scale, in black bituminous shales, at Gwjnned, Isaac 
Lea, this Jour., [2], vol. xxii, 123, 1856, ^more like Pygopteris mandi- 
bularii A^., than any other which had come under Mr. Lea^s notice." 

Scales, bones and teeth of ganoid fishes are abundant in black bitu- 
minous shales at Phoenizville. Scales have been found by Dr. Leidj 
also at Gwynned, Proc Acad. Nat Sci. Phil., 9 June 1857. 

Turseodus acutus, Leidy, Proc Acad. Nat Sci. Phil., June, 1857, 
pa^ 167, *' This genus and species are founded upon a left dental bone 
with teeth, probably of a ganoid fish which I obtained from the black 
shale of what have been usually considered the Triassic rocks from near 
Phoenixville, Chester Co., Pa. The dental bone is 20 lines long, by 4 
lines in depth ; posteriorly, it is straight, and its outer surface is covered 
with fine, interrupted ridges, such as are observed upon small ganoid 
scales, found in the same series of rocks at Gwynned." 

^ Upon the dental border of the specimen there may be counted the 
remains of 20 teeth, situated at irregular intervals, they have measured 
from ^ to 1 line long, they are columnar in form, slightly curving in- 
ward ; have a spreading base, and an abrupt, conical, enamel summit, 
the fish may be allied to Belonostomus, or Eugnathus, but I am unahle 
to ascertain the exact form of the teeth in these genera." 

Radiolepis speciosuSy Emmons. Family Coelacanthi, scale discovered 
at Gwynned, by Isaac Lea, in black bituminous shales, Proc. Acad. Nat 
Sci. Phil., 7 July, 1857, also at Phoenixville. 

Catapterus gracilis^ Redfield. Scales, bones and teeth similar to those 
from Richmond, Va., and North Carolina, are found in bituminous shales 
at Phoenixville. 

REPTILIAN REMAINS. 

Clepsisaurus Pmnsylvanicus^ Lea, Journal, Acad. Nat Sci. Phil., new 
aeries, vol. ii, 1853, p. 185, founded on vertebra, ribs and teeth discovered 
in calcareous conglomerate, upper Milford Township, Lehigh county, teeth 
supposed to belong to this reptile have been discovered by Dr. Leidy in 
black bituminous shales at J?hoenixville, Proc. Acad. Nat Sci. Philad., 
1859, p. 110. 

EurydoruB serridens, Leidy, Proc. Acad. Nat Sci. Phil., 1859, p. 110, 
founded on tooth '* large size, compressed, conical, opposite acute serru- 
lated borders,*' discovered by Trot Leidy in black bituminous shales, 
Phoenixville. 

Composaurus f Leidy, Proc. Acad. Nat Sci. Phil., 1859, p. 110, 

founded on tooth discovered by Prof. J. Leidy in black bituminous shales 
at Phoenixville, ^'borders without serrulations, base fluted " *^ resembles the 
teeth of Composaurus of the coal of Chatham Co., North Carolina, but 
nevertheless belongs to a different species." 

Centemodon sulcattis^ Lea, Proc. Acad. Nat Sci. Phil., vol. viii, p. 77, 
March, 1856, founded on a single tooth discovered by Mr. Lea in black 
bituminous shales at Phoenixville, described in this Journal, [2], vol. xxii, 
p. 123. 

Bones and teeth probably Batrachian, found by Dr. Leidy at Gwynned, 
Proc Acad. Nat Sci. Phil., 16 June, 1857, in black bituminous shales, 
aUo at Phoenixville. 
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REPTILIAN REMAINS. 

rolites^ very abundant in black bituminous shales at Phoenixville, 

f them containing fish remains. 

t'Tracks, Chelichnus Wymanianus, Zfa, on dull red limestone! 

zrille, Isaac Lea, Proc Acad. Nat. Sci. Phil., viii, 77, 186§. 

>le marks are also found in the red shale, Montgomery county, 

be Phoenixville. 

of BtnUa at PhcenixvilU Tumult Penn,, beginnina ai Pattern entrance, 

and running about twa-thirdi through, dip Jaorthweet, 

ft in. 

lie, 6 

Bhale 6 

ituminonB shale, contaioing Saurian boneo, coprolites in abcmd-^ 
Estherias, — remains of ganoid fishes, and Cypris, there are claj ^ • . ^ 
"etions about one inch in thickness on upper part, this layer is 

/ /OMt/t. ^ 

id green shales, the green slightly calcareons, with traces of > .. 
srias and iron pyrites. f 

lituminous shale with scales of ganoid fishes, Estherias and Oypris, ) . 
Is not Tery abundant. • • ) 

reen, hard, compact shale, full of clay concretions, traces of Oy- j 

caceous sandstone, 

sandstone, with caldte yeins and quartz crystals, 

impact, red and green shale, witu nodular concretions of lA- ) 
te, abundantly distributed all through it, forming a " Hcanatitie [• 

^40nieraU" ) 

odstone, with remains of plants, 

d green shale, 

sle, with coproUtes and plants, the coprolites inclosing scales of ) 

id fishes f 

lodstooe with veins of carbonate of lime, 

ained, red and green variegated shale, 

lituminous shale, with Estherias and fish remains in upper part, 

impact fine-^^ioed shale, 

reen shale, with red veins, 

ale 

nocretions in three layers, 1 inch each, 

>ne with veins of dolomite and calcite— in cleavage which is ) 

J vertical, j ^^ 

•ained micaceous sandstone, estimated, 20 

tuned compact do do 26 

or cavity 6 feet wide at bottom of Tunnel, 21 feet high running to ) 
int about two feet above the back of Tunnel, filled wiUi red and >• 

3 shales, talcose and micaceous eruehed to poieder, ) 

talcose shale vertical, 6 feet wide at bottom, 4 ft at top of TunneL 

lale fiue-grained, compact, 6 8 

very irregular for $ome diitanee, 

vith clay concretions and ozyd of iron, ]0 

fd, full of Saurian bones, no other fossils noticed, 5 

bituminous shale with Estherias and coprolites, 

■ained, hard, compact sandstone, full of stems of plants, 6 

e " bone bed " is situated about 100 feet in the Tunnel from 
western end, and is not more than 6 inches thick. Frag- 
5 of Saurian bones occur rather abundantly all through the 
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layer, but the more perfect bones are found at the bottom of the 
bed where they are collected together forming from two to three 
inches of the layer, a seam of white or pink carbonate of lime 
underlies them and is from i- to ^ inch in thickness. Under this 
is a very thin seam of black carbonaceous matter, which is 
grooved and polished like slickensides, evidently showing great 
disturbing force since the deposition of the bed. 

The material composing the bone bed is formed almost entirely 
of the remains of Oypris. No Estherias, Myacites, coprolites or 
fish-remains, have been observed associated with the Saurian 
bones in many tons of the shale carefully broken up and exam- 
ined. 

Above the bone bed is about 6 inches of bituminous shale 
with Estherias and coprolites, over this from 5 to 6 feet of hard, 
fine-grained sandstone with plants. The bed is underlaid by 
ten inches of shale with clav concretions which are mostly geodes 
containing yellow pulverulent oxyd of iron, and under this a 
compact, fine-grained red shale finom six to seven feet to the 
bottom of the Tunnel. 

Near the above in a micaceous dolomitic sandstone of a light 
grey color, occasionally so calcareous as to effervesce freely in 
acids, occur Saurian llones — ^and part of a jaw seven inches in 
length, y\ in. wide, and about /j in. deep, with seven alveoles 
about tV ^^ ^^ ^^^^ apart, a cranial plate radiated and sculptured 
1^ inches long and 1^^ in. broad, and an Icthyodorultte 8 inches 
long f*^ in. wide at base, remains probably of Batrachians, Es- 
therias, bones, scales, and teeth of ganoid fishes, the scales are 
large, thick, beautifully ornamented, and coated with a layer of 
transparent (ganoin) enamel. 

Casts of two shells, one may probably be referred to either 
Pholadomya or Cardita, and the other to Unio or Potamomya 
and also large quantities of Saurian teeth^ some of which are fml 
1^ inches in len^h, curved, smooth, or finely striated, probably 
belonging to Ckpsisaurus Pennsylvanicus^ Lea, others curved 
and sulcate, answering to the description of Gentemodon svicattiSj 
Lea. Another perhaps may be Cbmposaurus^ Leidy, and another 
of " large size, compressed, conical, with opposite acute serrulated 
borders " which doubtless is that described by Prof. Leidy as 
Eurydorus serridens. These teeth are found twenty or thirty 
together and are well preserved, sometimes the teeth are con- 
verted into iron pyrites for one half their length, or the pulp 
cavity alone filled with pyrites, and occasionally small seams of 
dolomite, calcite, or sulpnuret of iron, cross them transversely 
without disturbing their position. It is remarkable that while 
the black bituminous shales have afforded but few Saurian teeth, 
and none have as yet been discovered in the "bone bed," so 
many should have been collected together and deposited in this 
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strata of dolomitic sandstone as to give it the appearance of an 
ifiseous conglomerate or bone breccia. 

In some instances the casts only of the teeth remain, the sub* 
stance of the tooth being converted into dolomite but retaining 
!he exact form of the tooth with the sulcations as distinct as in 
the original, twenty teeth of probably three or four genera of 
Saurians, aU converted into dolomite/ occur on a piece of sand- 
itone 6 by 8 inches. It is a singular &ct, that wnile the teeth 
GU^ dolomitic casts only, the bones in the same stone remain 
anchanged, retaining their original structure. 

Associated with the above fossils in the sandstone are numer- 
0XX3 plant remains, mostly of a broad sulcated stem without joints 
^r branches, as far as noticed thev retain the same width their 
entire length, and are from one half to two inches broad and 
^m six to eight inches long. 

The shales, sandstones, and fossils of the Phoenixville Tunnel 
bear a remarkable resemblance to those of Nagpur and Mangali, 
Central India, described by Messrs. Hislop and Hunter, Quar- 
terly Journal Geological Society, London, vol. x, p. 472, and 
voL xi, p. 871, and referred by them to the lower Jurassic age. 
The following is the descending order of the series according to 
the observations of the authors : 

1. Soft ferraginous sandstone, sometimes hard, with iron bands, and 

plants. 

2. Fine and coarse argillaceous sandstones, rich, with plant remains, these 

have afforded : — 
Labyrinthodont reptile, Bracbyops-laticeps, Owen. 
Fishes, ganoid scales, and small jaws. 
Crustaceans, Estheria. 
Plant remains. 

Fruits and seeds, numerous and undescribed. 
Leaves, Conifer, Zamites, Poacites and Ferns, (Pecopt^ris, Glossopteris, 

Tceniopteris, Cyclopteris, Sphenopteris). 
Stems, exogenous and endogenous. 
Acrogens, Aphyllum, Equisetitet, Phyllotheca, Vertebraria. 

3. Red shales 50 feet, green shales, 30 feet In tbe former of these there 

were observed at Korhidi : — 
Reptilian foot tracks. 
Worm tracks, and intestine shaped evacuations, these were also found 

in the preen shales. 
Phyllotheca 1 

4. White and colored dolomitio limestones. 
Bituminous shales with fossils. 
Sandstone. 

Indurated clay stone. 

Green shale. 

Hitiiininous shale with fossils. 
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The plant-bearing sandstone of Phoenixville Tunnel, thou 
not containing all the genera of plants found in the Mang 
strata, is &r richer in Saurian remains. Crustaceans (Estheri 
and Cypris) parts of ganoid fishes, and shells. The ^reen sha! 
of the Tunnel have worm tracks, and the intestine shaped evi 
nations. The bituminous shales are rich in organic remaiz 
The remains of Conifers, Zamites, Equisetites and probabi 
fruits and seeds, with dolomitic sandstones, indicate a very gre 
similarity with the lower Jurassic Central Indian formation. 

PhoBoixyille, Peon., Feb. 1861. 



Abt, X. — On the Classification of Organic Substances by Saria 

by James Schiel, of St Louis. 

The progressive series which in 1842* I introduced into o 
ganic cnemistry, have become the chief means of classificatio 
and of connecting organic substances generally. Several jeai 
after the introduction of the series, Gerhardt used them in tl 
sense just mentioned in his Traits de Chimie and thereby coi 
tributed a great deal toward their general knowledge.! But tb 
idea this distinguished chemist had formed of series was vei 
imperfect, as is proved by the single fact that he ranged benzo 
acid and acetic acid in what he called an isologous 8eri( 
(Traiti^ T. I, 127). As in the present state of chemical scieno 
it is highly important that the principles of seriation be clear! 
understood, I will try to expound them in a more general an 
methodical manner than has been done hitherto. 

The general formula of organic compounds containing carboi 
hydrogen and oxygen is ^JI^Oj, By giving to y successive! 
the values 1, 2, S, 4, . . . we may form the following series c 
oxydation : 

(A) €«Hpe 

eaHpOa 

€aH^03 

From this all the series necessary for the classification of oi 
ganic substances mav be derived by putting a^n and /?=2n+S 
making fi successively to decrease, the decrement being 2, 4, 6, 1 

* ADDfd. IdeUg and Wdhler, Julj number, 1842. 

f Gerbardt chaiwed the name progreitiTe into homologoaa, in ihm dieooTi 
itaelf of Um Mriea ne haa no tliare. 
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. By this we have the following series : 

€nH2n+ae n. €nHtoe III. €nH2„-20 IV. €nH2«_40 

€nH2»+2e2 €nH2ne2 €nH2n-202 €nH2nU02 

€nH2a+2e3 €nH2n03 €nH2n-203 €nH2n-403 

• • • • 

• • . • 

• a • . 

id so forth. 

Every general formula in one of these generic series represents 
)ecial homologous series the members of which have the dif- 
irence n€H,. When comparing the above series with the hy- 
rocarbnrets known to exist in a free state, they will be found 
) represent different states of oxy dation of these nydrocarburets. 
Another kind of series is formed by making in the general 
)nnula a=n and |?=n and making ^ successively to decrease or 
icrease, the increment or decrement being 1, 2, 8, 4, ... . By 
liis we form the series : 

(B.) €JnHnOy 

€JnHn+lOQr 
^iiHn+207 
€nHn+3^7 

• 

Every general formula here represents a series, the members 
f which are distinguished by m€ H and which I therefore call 
tmUogous series. It is to be remarked that a hemilogous series 
fhose general formula is €^H,+i0.y, can only exist when n is an 
dd number, as the number of atoms of hydrogen entering into 
n organic compound is always an even number.* The hemil- 
gous series are very useful for comparing the physical proper- 
es of organic substances. 

I wiU now apply these principles of classification t6 three 
irge classes or groups of substances, the hydrocarburets, the 
Icohols and the acids. The generic series formed by the first of 
bese groups is the following : 

■'nH2o4-2 hydrurets of the radicals of the alcohols ; 

CaH2Q the homologues of ethylen and the radicals of the alcohols ; 

^nH2n-2 acetjlen n=2 ; allyl nz=6 ; 

^'nH2n-4 thy men n=10 ; 

^oHjn-e beQzoLD=6, toluol d=7, xylol n=8, cumol n=9, cymol n=10. 

^nH2n-i stilben ii=:14; 

GdH2ii-20 hydrocarburet found in the tar of Archangel n=19. 

The maximum or minimum number of atoms of hydrogen 
?hich may be combined with n atoms of carbon cannot be deter- 

* If one atom of nitrogen enters into the compound the atom? of hydrogen are 
D odd number, as nitrogen is triatomic. For this reason alone the formula of 
aioine for ioRtance, could not be written CiO Hia NO, as chemists formerly used 

do, but C30H34N9O2 as it is written now for other reasons. 
A%r. Jom, Srr.— Second Sbbies, Vol. XXXII, No. 91— July, 186L 

7 
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mined at present, but there is no hydrocarburet known to con* 
tain more than (2n+2) and less than 2n— (n+2)=n^2 atoms of 
hydrogen to n atoms of carbon. 

The alcohols form several generic series : 

Alcoholic series L 
€JiiH2ii42 ^ common alcohols of the type " w^^* f ^ 

€lnH9A44 ©a glycolic alcohols of the type " ^ > Oa 
CnEtta+aOa glycerine ** ^'"^"^ [^ 

whether tetracid alcohols of the general formnla €/.H,«4.,0« and 
the type *g;**"* \ ^4 can exist, is not known, as we know 

nothing certain about the existence of tetrabaac radicals. The 
polyethylenic glycols-of the general formulas 

€/jiH2n+2 O4 
€JnH2n+2 ^6 

are bibaeic alcohols corre^onding to the type^ * H * ' i ^^ 

Alcoholic series IL 
€„H,„e allylic alcohols of the type^'*^^-* lo 

€aH2„e2 - glycols « %^'"'*[^2 

€oH2„e3 •* glyceriae '• ^*'']§^'^[^3 

of this series the only member known as yet is allylic alcohol 
GjHjO corresponding to the general formula €,H,,0. 

Alcoholic series III. IV. V. 

€aH2n-20, €nH2.-202, etC 
€/BH2n-40} €)nH2B^02y CtC 

€/nH2a-60 the homologues of pheaylic alcohol', 

CbHob-s O ^ cinnamylic alcohol. 

The homologous series answering the general formula Gn^2n^t ^ ^ 

OqHqO phenylic alcohol boil, point, 184^ 
^yHgO benzoylie u u a 204^ 
GgHj^e xylenie u a u 220^ 

ejoH^^ecuminic " « ^* 243^ 

fls homolo^us with phenyGo alcohol, the last member of tins 
series, cummie alccbol, ought to boil at 264^. 

Forming a hemilo^ous series out of such of those alcohols as 
Answer to the general formula ^nTL^^ we have: 
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€yH,0 benioylie aloohol, boil, poiiit, 204^ 
€,H,oO ounuunylio « « «* 250*. 
lifierence in oompofiition is here 2€H, the difference in boilmg 
.t, 46° ; to the dinerenoe €H in composition there corresponds 
efore a difEbrence in the boiling points of 28°, and as to the 
trenoe €EL we mostly find a difference of 19°— 20° in boihz^g^ 
Its, the influence of uie atom of H on the boiling point is in 
case 8°, In a similar manner the influence of € on the 
ing point may be shown to be 26°, as benzoylic alcohol and 
lamylic alcohol differ by CI+^H, and €H2 answers to 20°, 
have 46°— 20°=26°. The influence of the single elements 
the boiUnff point may thus be found by seriation and general 
8 deducea "by comparing the different results obtained by 
\ method. Tne acids form quite a number of generic seriea 

Series of Acids L 
€aH2ki02 &tt7 acids n=:l to n=80* 
€aH2B03 glycolic add n=2. 
CaHteOi glyoeric acid n=8 (isomerio with hustic aoid.) 

Fhe adds of this generic series correspond to the first aloo^ 

lio series. 

Series qf Acids IL 

€/bH8b-2w2 
€JiiH2n-2e3 
€nH2a-204 

CnH2n-2^6 

• 

le special homologous series derivingfrom this generic series are, 
€3H402 acrylic add. €2Ht03 glyoxylio add. 

€4H^2 crotonio " €3H404 pyroracemic add. 

€6H802 angelic ** • 

etc. etc 



^Bt&a oxalic add. GzB^Bb tartronio add. 

€3H4e4 malonic ** €4H6e6 malic ** 

€4n604 suocinio " • 

€6H8e4 lipic •* 

etc. eta 



€4H606 tartaric add. eeHioOs mude add. 

Series cf Acids III. 

€)BH2tt-402 
€nH2n-403 
€aH2n-4e4 

€BH2n-406 



t 
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From this generic series aie deriyed : — 

G$BS&i sorbio add. ii^Sf^ mMOoudic add. 

GJ^Ba maleinio add. ^^HgOr dtric add. 
GbIE^Ba itaconic •* 

€7Hio04 terebinic ^ 

Acid ieria IV. 

€!nH2ii-604 

From this generic series we derive : — 

CgHeOa oxyphenic add. €50403 pyromucic add. 

€8Hio02 terebentilic " G^BbBz pyrogallic " 

€7H^03 ipecacuanic " 

CaHioOa ridnoldc " 

€402^4 mellitic acid. OeHaOB aoonitic add.* 
C3H10O4 cholesteric " 

Acid ieriit V. 
CiHsn-aOs 

€/H2n-8^3 
€iH2n-8e4 
C/dHsd-sOs 



Prom this generic series we derive : — 

67H602 benzoic add. ^eHg^s krokonio acid. 

€83:802 toluylic " €60406 comenic " 

09H1O02 ? €7H605gaUic " 

€ioHi202 cuminic ** €2*04005 cholic ** 

€7H603 saKcilic acid. 

OsHsOe phenoxacetic acid. €$0803 anisic ^ 

€9Hio03 phloretinic add. 

• The ndical of tlie tribasic aconitic add u, r 0* may be denni 

from a hydrocarbnrei by substitution of H6 by Osi as acetic add is formed hj soft 
stitution of Ha by O in the radicfd OsHs. The triadd alcohol or glyoerm corra 



€6Ho ) 
ponding to aoonitio add would therefcn^ be H» i ^ *' ^^ belongs to tli 

alcoholic series 11, answering to the general formula €nHS||Os, and the ty^ 

€ "'Hin a ) rx 
° Ha' r This remark appliee, m«ea^ mii<aiuK«, to other adds. 
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68H804 Uoanoric aeid. €9Hitf04 verAtric aeid. 



Acid eeriei VL 
OoHaa-ioOa 

Of the addB deriying from this generic series only a few are 
known as yet 

G^gO^ oumaric acid. €7H407 mionio acid. 

^sH^phtalic acid. 
€24H3804 choloidic « 
€)a»H4o04 hyocholio "" 

From other known acids it is hardly possible to form series, 
as they stand mostly isolated ; there is for instance only one acid 
— anemonic acid €J, 3H, ^O^ — known as yet, which corresponds 
with the general formula €^Ha»., .O,. 

The generic series of acids considered above may be ranged 
into one primitive series : 

€/nH2n02» 

€oHa,.202x 

€nH2n-4^2x 

€/nH2n-602i 

€/nH2n-8^2x 

€/DHsn-lO02i 

• 

where O' means, that in order to form a generic series from one 
of these primitiye formulas, O has successively to receive suffixed 
the numbers 2, 8, 4, . . . x. It is easy to see tnat as every generic 
series, as for instance : 

€JnHlJn-2%; 02H2O2, €3H4ej>, €4H6e2 . . . 

CaHjhr-^ea ; €2H203, €3H4e3, €4H6e3 . . . 

€/nH2ii-2^4 J €J2H204, C/3H404, €/4H604 • • • 

€nH2n-206 ; €2H206, €3H4e6, €4H6e6 . . . 

• 

consists of two kinds of series, of which those lying on the hor* 
izontal lines are homologous series, and those lying on the yerti- 
cal lines are series of oxydation, tne primitive series therefore 
expresses a seriation in a cube. 

It is worth observing that there may be series of isomeric 
substances running parallel to each other ; such series may be 
called homarithmioal series. 



M W. A. Ninion on the DimennanM of Donates Comet 

Abt. XL — ITieoreticai Determination of the Dimensions of DonaJH^t 

Ckmet; by Prof. W. A. Nobton. 

(OoDtinued from this Jonnial, toL xtit, No. 87, p. 886.) 

Let 2?= the perihelion distance of the cornet^ and F= the 
velocity at the perihelion ; i; == the velocity, 6^ = the true anom* 
aly, and r , = the radius- vector of the comet at any point of its 
orbit ; and § = the inclination of tangent to orbit, to the radius- 
vector: 

T =:the interval of time from assumed date to that of the peri- 
helion passage of the comet: 

h' = the acceleration due to the effective repulsion of the sun, 
expressed in fractional parts of a mile, at the perihelion distance 
of the comet : 

R=i the distance from the sun, and B , = the true parabolic 
anomaly of the cometarv particle, at the instant of its leaving 
the sphere of influence of the nucleus : 

F= the initial velocity of the particle, in a direction parallel 
to the tangent to orbit of comet : 

= the ancle included between the line B and the axis of the 
hyperbolic orbit of the particle ; ^= the angle included between 
this axis and the axis of the Darabolic orbit of the nucleus ; P= 
perihelion distance, p^ = the naif-parameter, e = the eccentricity, 
and J.= the semi-transverse axis of the hyperbolic orbit; T= the 
interval of time from assumed date to the instant of the perihe- 
lion passage of the receding particle ; y^ = the inclination of either 
asymptote to the axis : 

6 s= the true anomaly, and r = the radius-vector of the particle 
at any interval of time, t, after its perihelion passage : 

yz=,\hQ angle included between the radius-vector of the parti- 
cle and the axis of the comet's orbit 

Let a and c represent certain constants. 

The intervals of time, x, T^ and ^ are expressed in days and 
fractional parts of a day. The velocities F, F, and v, are ex- 
pressed in miles and fractional parts of a mile, per second. 

22 and B , may be taken, with slight error, equal to tiie values 
of r, and (?,, found for the same instant of time. 

365^*25 / 6 \ 

:— ^.2>}(tang.a^+8tang.^) .... (10.) 



% 



..=-^; F>=fJ^; ^=1!?^ . (11.) 






J) y2 ya 

Let i).*'s=n; n.^=ti'; — =m; -^=="»' • • O*-) 
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{1.) For orbit of particle leaving comet at perihelion, 

€=m + l;p^=:m.D; j4=^-j-^; P=:2>; 4>=0; co8V=- (13.) 

(2.) For orbit of particle leaving comet at any other point of 
its orbit| 

#=Vm' 8ina|?(f»'4-2)4-l; p^=im'nn»^.E\ P=^^;' 

B 



A= 



■ 



(14.) 



m' + 2 

COB *= 1^-i— . (16.) r=e.tang larc* — 2_ \ (le.) 

(8.) For position of particle in its orbit, 
t«igi?=a(a«-tangi) . (17.) r^;^^^ . (18.) 

eos(94(^+l) (19.) 

-^=0^-0 . . . (20.) r=^-^ • . . (21.) 

If the particle is emitted after the perihelion passage, y^O+J, 
For a particle describing a hyperbola concave toward the sun^ 
eqos. (IS) to (19) become 

«=m-.l; or«=Vm'sina|?(»w'-2)4-l . . . (22.) 

wi'— 2' «+l « 

r= ^-— ; co8d=-(^-l) .... (24.) 

The trae anomaly was calculated from the time, in this case, 
by an indkect method founded upon the law of areas, which 
admits of any desired degree of approximation. The calculation 
mi^ht also be made by means of Gauss' formulse. 

In the instance of a repelled particle, which describes an orbit 
convex toward the sun, the true anomaly was calculated directly 
by equ. (17). In this equation, and in equation (16) a and c are 
constants for the same hyperbolic orbit, but vary from one orbit 
to another, with the initial circumstances of motion, and the 
supposed intensity of the repulsive force. The laws of their 
variation are quite simple, so that their values having been found 
for one hyperbolic orbit they may be readily computed for any 
other. These constants having been determined, equ. (17) 
makes known the true anomaly of a receding particle, for the 
whole extent of the tail of the comet, with a liability to error 
not exceeding 2', and generally much less than this. 
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The values of r and y having been found for the position of a 
particle at any instant of time, we may readily obtain the right 
ascension and declination of the particle at that instant 

The following equations serve to determine the position of the 
particle with respect to the axis of the orbit of the comet, and 
another axis perpendicular to this drawn through the position of 
the sun. 

arm r cosy . . . (26.) y=:r8iny . . . (26.) 

The relative position of any two different particles may be 
obtained by the equs. 

y— .y', or y'—y ,^^. . «— a/, or aK— -a? .^^. 

tang«=:^^— =V 3— i^ . . . (27.) d = '- . . . (28.) 

'^ o x^x*, OT x'-'X ^ ' cose ^ ' 

in which « = the inclination of the line connecting the two par- 
oles to the axis of the orbit, and d= the distance between the 
particles. 

The same equations will make known the relative position of 
any particle and the nucleus, at the same instant of time, if xf 
and y be taken to represent the coordinates of the nucleus. 

The former part of this memoir, published in this Journal, 
vol. xxix, p. 888, together with the formulas just given, was pre- 
pared, and the greater portion of the results of computation now 
to be published, were obtained more than a year since. The 
results in question, so far as they relate to the theoretical di- 
mensions of the tail of the comet, were communicated to the 
American Association for the Advancement of Science, at their 
last meeting (Aug. 1860). The publication, in this Journal, of 
the detail of the investigation, has been delayed untU leisure 
could be obtained for a more extended discussion. 

The general topic that will first be considered, from our theo- 
retical point of view, is the Dimensions and Form of the Tail of 
the Comet. A similar numerical investigation will then be made 
relative to the envelopes of the head. An inquiry will afte^ 
wards be instituted into certain special figicts and phenomena, 
with reference to which careful measurements were made by 
astronomical observers ; and an approximate determination given 
of the period of rotation, and position of the axis of the nucleus. 
In the light of all the quantitative results obtained, we may per- 
haps be able to form an adequate conception of the physical 
processes of development through which the great comet of 
1858 passed, as it swept with its "trailing garments" of light 
through our firmament We may also obtain some notion of the 
probable nature of the forces in operation, whose general char- 
acter is distinctly made out, and wnose laws and limits of vary- 
ing intensity are determined. It will be seen that while from the 
general conception of the repulsion of the nucleus, combined with 
tnat of the sun, each varying in intensity for different cometary 
particles between certain limits, we may deduce the observed 
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form and dimensions of the train of the comet, as well as of the 
head, and derive the phenomena of the rise and gradaal recess 
from the nucleus of successive envelopes, we have in a supposed 
rotation of the nuckus the probable cause of certain special phe- 
nomena observed, as the spiral form of the outline of each incip- 
ient envelope, the inclination of the first direction of the axis of 
the tail to the radius^vector produced, &c. 

Dimensions and Form of the Train of DonatCs Oomet, — theoreti- 
callj investigated, and compared with the results of observa- 
tion. 

We will first observe that if we adopt, for the moment, the 
prevailing notion that the matter of which the train is made up 
18 directly expelled by the sun from a nebulous envelope sur- 
rounding the nucleus, the divergence of the lines of the sun's 
action tangent to this envelope on opposite sides must have been 
exceedingly small ; since the greatest breadth of the observed 
envelope was only 40,000 miles, while its distance from the sun 
was 56,000,000 miles, or more. The breadth of the train, result- 
ing fipom this divergence at the distance of 55,000,000 miles from 
the nucleus could not have exceeded 80,000 miles ; whereas the 
actual breadth, at less distances than that, was several milliona 
of miles. If we discard the idea of an envelope in a condi- 
tion of permanent equilibrium about the nucleus, and take ac- 
count, in accordance with the Dynamical Theory now under 
discussion, of the divergent velocities of the jets streaming up 
from the nucleus, on one side and the other of the radius- vector 
of the comet, we are still unprovided with a cause adequate to 
deve1(^ a train of the enormous breadth just stated. According 
to calculations that will be presented in another connection, the 
velocity>in a direction perpendicular to the radius- vector, of any 
such jet cannot have exceeded 0'™30 per second and was proba- 
bly much less. If we suppose this lateral velocity to have ob- 
tained, in the instance of the jets inclined under the largest angle 
to the radius-vector, we find that at the distance of 10,000,000 
miles from the nucleus the resulting breadth of the tail, is less 
than 800,000 miles, while the extreme breadth at that distance, 
as observed on Oct. 5th, was not less than 3^^ millions of miles. 

I find, as a result of the detailed discussion I have undertaken, 
that the great determining cause of the wide lateral dispersion 
of the matter of the train, consists in an inequality in iJie farces 
exerted by the sun upon different cometary particles. The other two 
causes above specified cooperated with this. Upon this hypo- 
thetical basis numerous calculations have been made, with the 
formulae already given (pp. 54 and 55), and tested by comparison 
with the results of observation. These calculations consist in 

Ax. JouB. Sex.— SsGOND Sekucb, Vol. XXXII, No. M.— JULT, 1861. 
8 
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determinations of the positions on Oct. 5*^*0776, (W. M. T.) of 
particles which emerged ifrom the sphere of influence of the 
nucleus on several previous dates. To these particles were at- 
tributed various repuLKve and attractive accelerations, due to the 
sun's action, between certain limits, and also various initial late* 
ral velocities answering to different inclinations to the radios- 
vector, of the jets proceeding from the nucleus. It will be seen, 
when we come to investigate the form of envelope that should 
result from the combined repulsive actions of the nucleus and 
sun, that if we conceive the ratio of the efficient repulsions of 
the two bodies to be constant for all points of the nucleus from 
which the jets proceed, the maximum inclination of a jet to the 
radius-vector, which answers to the observed form of the come- 
tary envelope, is about 19® ; and that if this ratio be supposed 
to vary from one point of the surface of the nucleus to another, 
its law of variation, and that of the effective repulsion of the 
nucleus, must be such that the greatest lateral velocity of a re- 
ceding particle is nearly the same as if the ratio in question re- 
main^ constant, and the limiting angle were 19®. The initial 
lateral velocity of a jet of cometary matter, it is to be observed, 
increases with the intensity of the effective repulsion of the nu- 
cleus. In fact it appears from equation 9*, given in the former 
part of this memoir, that it varies, for a given angle of emis- 
sion, a, nearly as the square root of the effective repulsion, p. 

The effective repulsive force by which a particle is urged 
away fix)m the nucleus is the excess of the actual repulsion of the 
nucleus over its attraction. The same is true of the effective 
repulsive force of the sun. The actual repulsions must ac- 
cordingly be distinguished from the efficient repulsive forces by 
which the particle is solicited. It is assumed, as a fundamental 
principle, in our investigations, that the actual repulsive actions 
of the sun and nucleus upon any particle vary simply by reason 
of some change in the condition of the particle ; and therefore 
that the ratio of these actions must remain unalterably the same, 
through whatever range their actual intensities may be supposed 
to vary. 

The elements of the orbit of Donati's comet employed in the 
calculations, were computed by Mr. Searle, of the Dudley Obser- 
vatory, and are as follows : — rer. pass. Sept. 29*^*7523 W. M. T. ; 
Tf=86® 12' 21"; J2=165® 18' 46"; t=116® 57' 46"; 9=85® 
21' 21"; log. 2=9-762236. 

The process of calculation of the position at a given instant, 
of an individual particle supposed to have left tne sphere of 
influence of the nucleus at a certain previous date, is as follows: 
Equs. (10) and (11) give the initial circumstances of motion of 
the particle. The computed value of F is the initial velocity of 
the particle, resulting from the motion of the nucleus. This is in 
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I direction parallel to the tangent to the parabolic orbit of the 
cornet, whica makes the angle /? with the radius-vector. In case 
the particle is emitted from the nucleus in a direction inclined to 
the radius-vector it has a certain velocity imparted by the repul- 
sion of the nucleus, relative to the radius- vector. This lateral ve- 
bcity^ as it may be termed, is calculated from equs. (7) and (8), 
and is added to the velocity V already determined, or subtracted 
from it, according as the jet proceeds from the preceding or follow- 
ing side of the nucleus. The result is the initial velocity to be At- 
tributed to the particle. The particle having the initial, or pro- 
jectile velocity, thus determined, is urged away from the nucleus 
Into remote space by the repulsive force of the sun, and describes 
I hyperbolic orbit hiving tne sun in its outer focus. If we sup- 
posed it to set out in this orbit at the instant of the perihelion 
passage of the comet, the sets of eaus. (12) and (13) serve for 
the determination of the orbit; and equs. (17) and (18) make 
known the true anomaly and radius-vector of the particle in its 
orbit. If the particle oe supposed to leave the nucleus either 
before or after the perihelion passage, equs. (14) (15) and (16) 
are employed together with (17 and (18). From equs. (20) and 
(21) we then obtain the value of y. The values of r and y hav- 
ing been determined, we readily calculate the geocentric right 
ascension and declination of the position of the particle. 

The process of calculation for a particle moving under the 
influence of a diminished gravitation toward the sun, in a con- 
cave hyperbolic path, is essentially the same ; equs. (22) to (24) 
now take the place of ecjus. (13) to (18) ; and the true anomaly 
of the particle is determined by an indirect method. 

We will take for illustration the calculation of the position on 
Oct. 5^0776, W. M. T., of the particle which left the sphere of 
influence of the nucleus at the instant of the perihelion passage 
(Sept 29<^*7523). We will suppose the particle to have been 
emitted from the nucleus toward the sun in the line of the 
radius-vector, and therefore to have had no lateral velocity, or in 
other words to have had an initial velocity, F, equal to the 
velocity of the nucleus in its orbit, and in the same direction. 
We will also take the efiective repulsive force of the sun, k'= 
1*82; the attraction of gravitation of the sun, at the same dis- 
tance, being regarded as unity. 

jD=55,000,000» ; F=35'°166; |?=90^ 

*'=48:^ ^' ^ -^^J n=i?.A:'=1122.907. (The value of n, 
as first found, and used in the following calculations, is 1122*95). 

m=— = 1101250; c = m-H = 2-101250; P = 55,000,000° : 
P2=m.Z>=60,568,700. 
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tang (9= 0-018965 (arc° tang ^-^^); and <= interval fjx)mSepl 

29<'-762 to Oct. 5^0776=5^-825. The calculation gives 6=16' 
1' 40''. 

'•=2-lomS^To^=^».^06.100-. r=*=16» 1' 40". 

With these values of r and y we obtain, 

R Asc.=214° 1' 10"; Dec.=22° 28' 0" K 

As another example we will determine the position on Oct 
5<*-0776, of a particle which left the sphere of influence of the 
nucleus on Sept. 24<^'860, and was emitted from the nucleus on 
its preceding side, and under an angle to the radius-vector of 
19°. This is the average limiting angle of emisaon, for the outer 
envelope, on Sept. 24th and Oct. 2d. We have i'=l-218. 

Bvequs. (10) and (11), ^,=16° 50'; r,=56,209,000°»; F= 
84«-785; <?=81° 35'. Byequs. (7) and (8), (taking 4=1+1 218 
=2-218, and reducing from distance 55,000,000« to 56,209,000">), 
t?'=0«-254. Thus initial velocity =84«-785+0»-264=35°»-039. 

m'= ^=1-676085; ?n'sin«|?=l "64009; e=Vm'8in«/?(w'+2)+l 
=2-65125. By equ. (15) *=5*^ 15' 80". 

Equ. (16) becomes, 7=24-5174 tangfarc^ jStI^I ; whence 

!r=l<i-7061. 

Interval from Sept. 24^-860 to Oct. &»-0776=10d 7176. i^ 
10d-7176-ld-7061=9^-0115. 

Equ. (17) becomes, tang <9=0-028128 f arc"^ tang oT^Jt^ 

wbenoe ^=25° 0' 55". 

Log J0a=log (m' 8in«(?.^ = 7-9646748; and by equ. (18), 
r= 65,726,500". 

^=0^-*=16° 50'-5° 15' 80"=ir 84' 80"; y = d-^=25' 
0' 55"-ll° 84' 80"=18° 26' 25". 

These values of r and y give 

E. Asc.=219° 14' 40"; Dec.=29° 4' 20" N. 

RESULTS. 

The positions of particles have all been determined for Oct, 
6^ 0776. The several dates at which they are supposed to have 
left the sphere of influence of the nucleus, are Oct. 2^*6043, 
Sept. 29^-752 (Per. pass.), Sept. 26^*9003, Sept. 24^-860, Sept. 
19«i*049, and Sept. l3<^-834. The several values attributed to the 
intensity of the sun's effective force are as follows ; for the repul- 
sive force, 0, 0-455, 1-218, 1-82, and 2-78 ; for the attractive force, 
0, 0-808, 0-455. 
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On compojing the eaietitatedpoaitiom of parHcUs which le/l (ftere- 
nofthe nucleus at the »ame instant, and with the tame initial velo- 
f, but were afterward subjected to different degrees of accelera- 
D, from the action of the sun, it appeare that they are all diatr3>' 
d nearly aiortg a right line, which 1/ indefinitely produced would 
M near the nucZeiM. This result is illustrated in fig. 1 ; in which 
! lines traTersing the tail in directiona radiating from the nu- 
ns represent the lines of partielea that left the nncleua at the 
reral dates above specified. When the calculated positions 
i plotted upon a large chart, the distribution is found to be 
ry nearly rectilinear. The same fact appears on determining 
' calcolation the retative positions of the several lines connecting 
e oompnted places of the particles in the plane of the orbit. 




The following table contains the computed coordinates of the 
»itions of particles which left the region of the nucleus with 
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an initial velocity equal to that of the comet in its orbit The 
values of / and r in those instances in which the right ascension 
and declination are not given, were obtained by reduction from 
the determinations made on the supposition of the particles hav- 
ing at the outset certain lateral velocities imparted oy the repul- 
sion of the nucleus. 

From the values of y ^^^ r contained in the previous table, 
the results given in the following tables have been obtained. 
G^lumn 2d gives the inclinations to the axis of the comet's orbit 
of the lines connecting the several particles with the particle for 
which the repulsion and attraction are each equal to zero. Col- 
umn 8d contains the distances, in a direction perpendicular to 
the same axis, of these lines from the nucleus, expressed in 
miles. The next column contains the same distances expressed 
in minutes of arc. The sign -f , in column 2d, shows that the 
line connecting the two particles recedes from the axis of the 
orbit, as it is produced toward the nucleus. The same sign in 
column 3d, shows that the line, if produced, would pass in ad- 
vance of the nucleus. 
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The following table shows the average inclinations of the lines 
connecting the several particles emitted at each date, with the 
particle for which the repulsion and attraction are each equal to 
zero ; also the distances of the individual particles from the aver- 
age lines of direction. When the distance is affected with a 
negative sign, the particle is found on the side of the line toward 
the axis of the orbit 
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These results show that all the cometary particles which may 
have been repelled from the nucleus in the line of the radius- 
vector, at any instant of time, and may have become widely sep- 
arated by reason of the uneaual repulsive actions of the sun upon 
the different particles, woula be found distributed approximately 
along a right line directed toward the nucleus. If we consider a 
jet of cometary matter streaming out from the nucleus under an 
angle to the radius- vector, all of its particles, variously influenced 
by the sun, are found at the assumed date (Oct. 5<*0776), distrib- 
uted nearly along a line diverging somewhat from the line of the 
particles ejected at the same instant from the nucleus directly to- 
ward the sun. It lies in advance of the latter line in the case of 
a jet emanating &om the preceding side of the nucleus, and be- 
hind it in the case of a jet proceeding from the following side. 
The entire collection of matter proceeding at any instant of time, 
from the various points of the side of the nucleus turned toward 
the sun, which lie in the plane of the orbit, accordingly forms, 
as it flows off into space, a band of nebulous matter, the sides of 
which are somewhat divergent, and the general direction of 
which is toward the nucleus. The entire train of the comet 
may be regarded as made up of a series of such bands of comet- 
ary matter which left the nucleus at various points of time ante- 
rior to the time of observation. Unless the ejection of matter 
was intermittent, these bands would be infinite in number, and 
overlap each other. K there were interruptions of continuity in 
the outflow of matter, they might become separately discernible. 

The following are the calculated positions of particles which 
seem to accord most nearly with the position and form of the 
convex side of the train, as actually observed : 
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The lateral velocity here assumed, answers to a jet emanating 
from the preceding side of the nucleus, under an angle of 19 
to the radius- vector, (see p. 58). 

The concave, or following side of the tail is best represented 
by the following calculated positions : 
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It will be seen, in a subsequent part of the discussion, that the 
maximum lateral velocity for particles proceeding from the fol- 
lowing side of the nucleus, and which may, because of the feebler 
repulsions they experience, be afterwards found at the concave 
siae of the tail, cannot well exceed 0<°'18 ; but may be less. In 
£act it would seem, without goin^ into a detailed calculation, 
that the concave outline of the tail, for the extent of it under 
consideration, might be about as well represented by assuming a 
smaller initial lateral velocity and increasing somewhat uie 
effective attractive force of the sun. I find, by estimation from 
the chart, that the limit of the solar attraction answering to a 
lateral velocity equal to zero, is about 0*61. 

In a similar manner we find that the convex outline of the 
tail may, on the whole, be pretty well represented by discarding 
the supposed lateral velocity (0™255) and augmenting the limit 
of the solar repulsion. The value of this limit thus obtained is 
about 1*5. It is important to observe, however, that at mode- 
rate distances from the nucleus the breadth of the train was 
much greater than these limits, with a lateral velocity equal to 
zero, give ; and that the observed breadths at such distances 
afford indubitable evidence of the existence of considerable lateral 
velocities imparted, at the outset, by the action of the nucleus. 

Fig. 2 will serve to illustrate the comparison of the tail thus 
theoretically determined with the tail as actually observed at the 
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same date. The figure of the comet, with its train, which is 
fjBirthest in advance, and whose outline is indicated b^ a dotted 
curve, represents the same in its actual position and dimensions, 
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as carefully determined by Professor Bond, b^ coUfttiiig and dis- 
cussing a large number of European observations. It is reduced 
from a chart kindly furnished me by Prof. Bond. The full 
curve lying immedfiately behind, or below the other, runs 
through the foregoing calculated positions, and is accordingly 
the outline of the tram, as theoretically determined. The por- 
tion of the train represented extends about lOi"", or 10,000,000 
miles from the nucleus. The scale of the diagram is too small 
to admit of anything like an accurate comparison between the 
two representations We can only give the results of a com- 
parison made by plotting the two upon a large chart 

The first &ct to be ol^eryed is that the actual position of the 
nucleus on Oct 5^0776 was 18'*6 in advance of the calculated 
position. (The latter is R Asa 212^ 5' 80", Dec 19^ 89' 20" 
N. Mr. Searle's ephemeris of the comet gives, by interpolation, 
R. Asa, 212° 8' 40", Dec. 19° 89' 11" N.} The consequence is 
that the theoretical fidls behind the actual train. 

The following table ^ves the distances of the foregoing, calcu- 
lated positions of particles from the contiguous outline of the 
tail. The positions are iJl behind the observed outline. 
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The calculated positions are indicated by dots in the diagram. 
If they be taken in pairs, on opposite sides of the train, it will 
be seen that the lines connecting them are approximately per- 
pendicular to its general direction. The len^hs of these lines, or 
the approximate breadths of the train, at the several points, as 
compared with the lengths of the lines traversing the actual 
train, in parallel directions and at corresponding distances from 
the nucleus are given in the following table : 



1 
PuticlM left Boetoiu. 

i 


Oct. w-e. 

and 
Sept 29cl 7. 


Sept 29^7 

and 
Sept 244 3. 


Sept. 2M 9 

and 
Sept 19<i0 


Sept 24<<*3. 
Sept 13ii8. 


1 

iCakmlated lengths. 
! Actual lengths. 


i4'5 
16-5 


3t9 
35a 


85'8 
86-4 


168-6 
1707 



The distances were obtained by measurement from the chart, 
with a scale of e(jual parts, and are each approximately equal to 
the number of minutes in the arc connecting the pair of particles, 
or in the corresponding arc traversing the observed train. 

The broken une lying nearly in the middle of the theoretical 
train, is traced through the positions occupied by the several 
particles which left the nucleus at the assumed dates and subse- 

Ay. JouB. Sci.— Secoitd Sbbim, you XXXII, Na M.-^ult, 1861. 
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qnently continued on in the tangent to the orbit; it being sup- 
posed that they were subject to no effective action fix)m the sun, 
whether repulsive or attractive. It accordingly appears that not 
far from one-half of Hie tail, in breadth, on the concave side uas 
made up of particles that were not effectively repelled by the sun, hut 
separated from the nucleus, after having b^xyme disengaged from its 
influence, only because they gravitated toward the sun vnth less force 
than the nucleus did. It will be seen, in the sequel, that these 
cometary particles, although subject to an effective attractive 
action from the sun, were in all probability expelled from the 
nucleus by a repulsive force, and on leaving its surface bad no 
projectile velocity. 

The calculations also show that, except in the immediate vi- 
cinity of the nucleus, the particles on the preceding side of the 
tail left the region of the nucleus several days later than those 
which are at the same distance from the nucleus on the concave 
side. For example, at the distance of about 10,000,000 miles 
we find on the convex side the particle which set out on Sept. 
24'^*360, and on the concave side the particle which set out on 
Sept. 13^-884. 

It will be observed that the calculations hitherto made, have 
reference to the longitudinal section of the train by the plane of 
the orbit. All the cometary matter dispersed over this section 
proceeded originally from points on the exposed surface of the 
nucleus lying in the plane of the orbit. If we take into consid- 
eration tne entire collection of matter proceeding from all parts 
of the surface of the nucleus lying circularly around the point 
nearest the sun, this, after it has been forced back past* the 
nucleus by the repulsive energy of the sun, will have a conoidal 
form, with, as will hereafter be seen, a deficiency of matter 
toward the axis. Eegarding it as a hollow conoid its cross 
section will be a circular ring, or band. On all sides of the 
conoidal stream will be found particles of matter subject to all the 
different varieties of solar action, between the two extreme limits, 
i?=l-213, and J[=0'455. The cross section will therefore be 
composed of as many different circular, or nearly circular rings, 
as there are different intensities of solar force in operation. 
These rings at first concentric, and possibly coincident, will sep- 
arate as they move away from the nucleus, and will at the same 
time expand by reason of the velocity transverse to the radius- 
vector originally imparted to their constituent particles by the 
repulsion of the nucleus. The cross section of the tail of the 
comet at any supposed distance from the nucleus is accordingly 
made up of these expanded and separated circular rings; and its 
outline is the curve enveloping and touching them an. Fig. 3, 
represents the cross section at the distance of about 10,000,000 
miles from the nucleus. Its longest diameter is in the plane of 
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the orbits and is about 8,600,000 miles. The extreme circular 
ring on the left, or preceding side^ is made up of the particles 
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which are repelled from the sun bj the greatest force (1*213), and 
the extreme ring on the right is composed of particles which 
have been solicited by the greatest attractive force (0*465). The 
radius of the former is 236,000 miles, and that of the latter 
338,000 miles. The middle circle is composed of particles 
which are neither attracted nor repelled ; its radius is 348,000 
miles. The mean breadth of the cross-section of the tail, at the 
distance supposed, as determined from these three circles, is 
615,000 mifes ; and the ratio of the longest diameter to the mean 
breadth, is as 5*86 to 1. 

We have already intimated (p. 64) that the initial lateral ve- 
locity of the particles that go to the extreme concave side of the 
tail, was probably less than 0"*184, and may have been very small. 
The mean breadth of the cross section was therefore probably less 
than 615,000 miles. It may not have exceeded 360,000 miles. 

At less distances &om the nucleus the cross-section of the 
tnun, as determined upon the theory of a repulsion exerted by 
the nucleus, will deviate less from the circular form. At the 
very nucleus the cross section perpendicular to the radius- vector, 
must be almost an exact circle; unless the limiting angle of 
emission is different on different sides of that line. 

These theoretical determinations accord with the results of 
observations made by Dr. Pape, of Altona, to determine the ac- 
tual form of the cross-section of the tail at various points. He 
finds it to have been circular in the vicinity of the nucleus, and 
at points quite distant from the nucleus to have had a consider- 
ably greater extension in the plane of the orbit than in a direc- 
tion perpendicular to that plane. Dr. Winnecke, of the Pulkova 
Observatory, in announcing these results deduced from the ob- 
servations of Dr. Pape, remarks, " We are thus conducted to 
a remarkable figure of the tail ; in the vicinity of the nucleus 
the transverse sections are circular in form, at greater distances 
therefrom curves considerably flattened, whose longest diameter 
probably lies in the plane oi the orbit." 

In wnat precedes we have taken account only of the outer 
envelope of the head of the comet, and of its indefinite prolonga- 
tion in a continuous stream which we have regarded as the train 
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of the comet. Bat each of the several envelopes, lying in regular 
BucoessioQ within the oater one, is upon the present theory, the 
round summit of a similar fountain of shining nebulous matter, 
which flows on continuously past the nucleus into the depths of 
space. These several conoidfQ streams lie, at first, one within the 
other, but at a distance from the nucleus must become more or 
less intermingled, unless each is composed of particles difierentlj 
repelled, or attracted by the sun, from those of all the others. 
The entire luminous stream which we call the tail of the comet 
is made up of these individual streams equal in number to the 
number of separate envelope& 

This conception, which is a necessary consec[uence of the Dy- 
namical Theory under discussion, accords with the notion to 
which Dr. Winnecke was conducted by his observations, with 
regard to the actual physical structure of the train of Donati's 
comet. He intimates that these observations can only be satis- 
fied by the hypothesis of several conoidal trains enclosed one 
within the other. 

It should be observed that in comparing the longitudinal sec- 
tion of the tail of the comet in the plane of the orbit, as theoreti- 
cally determined, with the tail as actually observed, we have 
virtually assumed that the plane passing through the line of 
sight and the general direction of the tail was perpendicular to 
the plane of the orbit In point of &ct at the assumed date 
(Oct. 5^'0776) the inclination of the two planes was about 60°. 
As a consequence the preceding outline ot the visible tail would 
be a little in advance of the curve of intersection of the plane of 
the orbit with the preceding surfece of the tail ; and the follow- 
inff outline a little behind the curve of intersection with the 
foflowing surface. The tendency of this cause is to diminish 
slightly the limits of the solar repulsion and attraction. 

I propose now to show that the cometary particks found on the 
following side of the tail, although subject to an effective, though 
diminished attraction from the sun, xvere in all prchabitity expelled 
from the nucleus by a repulsive action, after the same manner 
as those found on the preceding side, and effectively repelled 
by the sun. In the former portion of this memoir, we ob- 

pT H p 
tained the equation -H==-r, or —=t] in which r denotes the ra- 

dius of the nucleus, ^ the distance of the vertex of the envelope 
fix)m the centre of the nucleus, p the ^ective repulsion of the 
nucleus, or the excess of its actual repulsion over its actual 
attraction, and k the actual repulsion of the sun. The true value 
of A; is, then, the effective repulsive action of the sun, by which 
the particle is urged off into space in a hyperbolic oroit, aug- 
mented by the sun's attraction of gravitation. In considering 
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5 motion of a particle with respect to the nucleus we must 
fard it as subject to the actual rather than the effective repulsion 
the sun, because both the particle and the nucleus must be 
isidered as gravitating toward the sun. The value of ft, for 
5 j)articles of the outer envelope, is then 1-218+1=2-218, or 
•0000249 per second. Accordmg to Professor Bond's meas- 
^ments the greatest value of H may be taken at 14,000 miles, 
i r as 200 miles (it may possibly be less than this), Thus 
:70ft=0"-00l7480. If now we regard the density of the solid 
cleus as equal to that of the earth, the force of gravity at its 
•fece will be equal to 27*87 A ; A denoting the sun's attraction 
gravitation at the distance of the perihelion of the comet 
sOOO,000™). Let if denote the greatest actual repulsion of the 
cleus and a its actual attraction, both as exerted at the surface 
the nucleus, then j?= J?— a=JS— 27*37 A ; and, for the particles 
»t energetically repelled, we have 

^-?=~=70 ; or ^7^^'f/ = 70. Thus E = 182*28 A. 

ISA k r ' 2-213^ 

)w, for the particles subject to the least actual repulsion &om 
i sun, and to an effective attraction, 0*456 A^ as they move off 
their hyperbolic orbits, and which as we have seen go to make 
the following side of the tail, we must take *= -4— 0*455 A= 

2*213 A 

145 J.; and . =4*060. For these particles we have 

-R'-a] and since we must suppose that the actual repulsive 
ion of the nucleus will increase or decrease with the changing 
ysical condition of the particle, in the same ratio as that of the 

1, we shall have R= --— -- = , ^^^ = 44*9 A. Whence 
^ 4-060 4-060 

=i?—a=44*90 ^-27-87 -4=17*58 A. It thus appears that if 
assume its density to be the same as that of the earth, the 
cleus would still exert an effective repulsion upon the particles 
lich gravitate toward the sun with tne force 0*455-4, and are 
ind distributed along the following side of the train. If we 
Dpose the density of the nucleus to be 1*75 instead of 1, we 
tain for the value of p', 2*05 A, But if it be assumed equal to 
ice the density of the earth, we get /)'=— 8*10 A, Thus upon 
8 supposition the effective action of the nucleus becomes an 
ractive force, and hence the particles under consideration could 
t leave the nucleus. 

[t is to be observed that \ip' comes out a feeble repulsive force, 
in the case in which the density is taken equal to 1*75, the 
tial lateral velocity of the particles subject to its action must 
much less than the velocity (0™184) employed in our calcula- 
is for the concave side of the tail, and that if a smaller lateral 
ocity be adopted the observed form and position of the con- 
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cave side cannot be represented without supposing the effective 
attraction of the sun to be greater than 0'465. But if this 
attraction be only increased to 0'500, we get »'= — 2*1 -4., and the 
particles therefore could not leave the nudeus. We may con- 
clude therefore that the mean density of the nucleus is in au prob- 
ability less than 1*76 ; the mean density of the earth being taken 
equal to unity. 

K we attrioute to the density of the nucleus decreasing values, 
less than unity, we obtain larger and larger positive values for 
jp'; which however cannot possibly exceed 88 A. Upon every 
such supposition, therefore, there would be an effective repul- 
sive force to expel the particles in question from the nucleus. 
But the idea here naturally suggests itself that the limit to the 
solar attraction, for the concave side of the tail, may have been pre- 
cisely that value whidi did not admit of any increase without con- 
verting the effective action of the nucleus into an attractive force. If 
this plausible idea be admitted, we have for the limit in question 
the value answering to a lateral velocity equal to zero, wnich, as 
we have seen, is 0*61. • 

From this result we deduce for the probable density of the 
nucleus, 1*25. If the density be supposed greater than this, p' 
becomes an attractive force, and if it be taken materially less, p' 
is no longer the feeble repulsive force which the hypothesis of a 
limit resulting simply from the impossibility of the particles 
being repelled from the nucleus reqmres.* 

From the calculations which have just been made we may 
gain some insight into the probable nature of the forces of repul- 
sion exerted by the sun and nucleus upon oometary particles. 
We find that the ratio of the actual rq^lsive forces eaosrted by the 
two bodies is not the same as that of their actual attractive forces. 
Thus upon the supposition that the density of the nucleus is 
equal to that of the earth, the ratio of the attractive forces at the 
surface of the nucleus, is 27*37, while the ratio of the repulsive 

182-28^ 



forces is equal to 



2-213 ul 



•, or 82*4. We obtain similar results. 



if we attribute other values to the density, as will be seen from 
the comparison made in the following table. 



Dciuity. I Ratio of Attr. 



I 

1-75 

a 

3 



27 

48 
55 
82 



Ratio of Rep. | Deniity. 



82 
107 



0-75 

o-5o 

0-25 

o-io 



Ratio of Attr. 



30 
l4 

7 

2*7 



Ratio «if Rep. 



73 

71 



* Id effecting this determiDatiuD of the density it is tacitly supposed that the effect- 
We repalsion of the nacleus becomes changed into an attraction for the particles 
that would be ejected in the direct line toward the sun. If, as we shall hereafter 
see there is reason to believe, this chanffe should occur only for the particles emitted 
under an angle to the radius-rector, and because of a dimmution in the actual repul- 
sions of the nucleus and sun as this angle becomes greater, the abore det«rminataon 
of densltj (1-25) must be discarded. 
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The two ratioB approach equality as the assumed density is 
greater, but they cannot become equal however great the density 
may be supposed to be. On the other hand however small the 
density may be taken, and consequently also the ratio of the 
attractiye forces, the ratio of the actual repulsions cannot be less 
than 70. Now the ratio of the actual attractive forces exerted 
by the two bodies is the same as that of their masses, the ratio 
of the repulsions is then greater than that of the masses. We 
may hence conclude that the repulsion exerted by the sun^ and 
also by the nucleus^ is not a property belonging to aU the particles of 
the fMus^ like the attraction or gravitation. It is probable there- 
fore, that it is either a magnetic, or an electric force, emanating 
from the sur&ce of the body, or from a portion only of its mass. 

Tale CoUege, May lOth, 186L 

(To be continued.) 



Art. XIL—The Great Auroral Exhibition of Aug. 28(A to Sq>L 
4/A, 1859. — 7th abticle; by Elias Loomis, Professor of 
Natural Philosophy and Astronomy in Yale College. 

SmcE the publication of my last auroral article I have ob- 
tained some additional information, chiefly collected during a 
recent visit to Europe. 

1. Observations at Highland, Illinois, (lat. 38'' 43', long. SO"" 48' W.), 

by A. F. Bandbusr, Jr. 

At 9 p. ic Aug. 28, 1859, I was struck by the appearance of a broad 
purple ray extending lengthwise across the seven stars of Ursa Major to 
80* of height This ray remained for about half an hour, rapidly chang- 
ing. Then appeared three rays in the east inclining to the south, which 
ascended from a bright yellow circle resting upon a segment of a brown 
misty appearance. Both arch and segment were gradually rising, the 
former illuminated as by the faint lightning of a distant tempest. The 
segment greatly agitatCKl near its upper border, tossing and rolling its 
cloudy particles over each other in heavy undulations. No more rays 
appeared, but the yellow arch and the segment rose slowly. Through 
the latter I saw plainly o Aurigae rise without much diminution of 
brightness. 

At 1 o'clock a quantity of rays shot upwards from the lucid arch, 
purple at the base and middle, brilliant yellow at the top. A little S.E. 
from the zenith they united, forming a small semicircle of the most daz- 
zling beauty, from which rays now shot downwards. The corona lasted 
only a few minutes, then broke up and vanished. Some rays continued 
after it, but the great movement of the arch and segment ceased grad- 
ually. 

At 4 A. M. both still stood on the northern horizon. The greatest 
height of the arch during the whole apparition was 60^, that of Uie seg- 
ment was 20'' to 26*. 
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Sept 2d at 9 p. m. I observed a dark segment in flie nortli looking 
very much like a fog, of an irregular circular form, the upper borders 
broken up, and 5^ or 6^ above the horizon at its greatest elevation. Be- 
hind it a faint light broke out, not unlike a distant prairie fire. The 
whole ranged from 10^ west to 40^ east At O'' 20i° four rays darted 
out directly north. They were of a pale milky color. They seemed to 
descend into the segment below, and then suddenly prolonged themselves 
into the true ray or flame. The same lightning-like illumination of the 
arch was visible as in the aurora of Aug. 28th. 

At 9*> 80°» a strong ray appeared N. 20** R 

At 9^ S5^ light diminishmg east 

At 91* 45"> strong decrease. Segment aInKMt without motion ; its bo^ 
ders were now completely regular ; continued to decrease and fisU below 
the horizon. 

At 10*> 80™ only feebly visible. 

At 1 1^ 21° segment only a small stripe of 2^ in breadth, a £sint lighted 
border. 

At 3^ 30™ A. M. all had entirely vanished. Clouds were gathering 
from the south. 

2. Observations at Greenwich, England, (lat 61** 28'), communicated by 
Prof. G. B. Airy, Astronomer Royal of Great Britain. 
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mber 2d. 


Septemi 


ter2d. 


Septem 


iber2d. 





21 18 





•0940 
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16 


4 10 


1 38 


•1069 


1 22 
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1 4 


68 10 


1 89 


•0817 


1 86 
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11 5 


1 69 


•1066 


1 63 


•02437 
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2 27 


•0778 
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1 40 
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2 62 
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8 13 


•02208 


2 18 
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•0930 


6 47 


•01988 


2 48 


18 10 


6 80 


•0964 


6 3 


•02142 


8 40 


61 26 


8 40 


•0860 


8 87 


•01602 


3 67 


28 10 


9 26 


•0987 


9 6 


•01670 


6 60 


40 


11 29 


•0802 


10 47 


•01200 


6 15 


80 


12 43 


•0946 


11 17 


•01829 


7 


24 10 


12 64 


•0816 


11 32 


•01063' 


8 61 


20 63 


U 48 


•0884 


12 37 


•01293 


40 


21 82 


16 13 


•0816 


12 66 


•01142 


11 4 


21 6 26 


18 26 


•0848 


14 40 


•01290 


11 48 


21 42 20 


21 86 


•0812 


14 67 


•01221 


14 16 


21 6 80 


28 12 


•0838 


16 60 


•01 820 


15 62 


27 20 






16 6 


•01281 


20 16 


16 80 






18 48 


•01666 - 


Septe 


mber 8d. 


Septem 


ber8d. 


Septen 


iber 8d. 


12 


21 27 20 





•0889 





•01739 


8 8 


68 46 


81 


•0940 


8 80 


•01620 


6 58 


21 10 


3 15 


•0887 


4 40 


•01946 


i « 12 


20 60 6 


6 9 


•1076 


6 32 


•01683 


6 63 


21 28 15 


6 27 


•0887 


6 4 


•01986 


7 30 


80 


A 31 


•0930 
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S, Deflections of the needles of the Vertical Chlvanometers of Cooke and 
Wheatston^s Telegraph instruments, observed at Ramsgate Station in 
the County of Kent, England, upon three distinct lines of telegr{q>h: 
namely, Aihford and Margate, distant in a direct line 27-)- miles; 
Ashford and Ramsgate, distant 27-)- miles ; Ramsgate and Margait^ 
8 miles ; furnished by Mr. Chajiles V. Walker. 

Note, — The direction in which the current moyes is indicated bj tb« 
letters N and S ; N means that the current is from the more northerly to 
the more southerly station of the two ; S means the reverse. The dire^ 
tion of Ashford from Ramsgate is S. 60^ W., and that of Margate from 
Ramsgate N. 22** W. 

In the "value column " " strong" means 80* or 40^ ; " hard over," 45*; 
horizontal from 70^ to 80*. Ordinary strong teleg^raph signals produce 
about eo**. 



Date. 


Time. 


Telefnph Line. ^ 


DirectkMi. 


Value. 


1869. 












Aug. 29th 


710 L. M. 


7-25 A. M. 


Ashford and Marnte, 


8 


8troDg. 




7-86 " 


7-45 ** 


ii i« ti 


8 


Hard over. 




7-46 " 


7-49 " 


*' '' Ramsgate, 


N 


8troiig. 




7-60 " 


8- ** 


it C( ii 


8 


Hard orcr. 




9-45 " 


10- " 


CI U ii 


N 


ii ii 




10-20 " 


10-27 ** 


it ii ii 


N 


Strong. 




10-27 " 


10-28 ** 


ii ii ti 


8 


Hard oyer. 




10-28 " 


10-86 " 


it it t( 


N 


Strong. 




10-87 " 


10-40 " 


Ci ti it 


8 


Hard over. 




10-40 " 
10-45 ** 


10-45 " 
10-49 " 


" " Margate, 
Biargate and Ashford, 

ir ii ii 


N 
8 


ii ii 

44 ii 


(i 


10-50 " 


10-53 " 


N 


44 ii 




10-58 " 


11- »« 


tl 4C it 


8 


Horizontal 


it 


11- 2 " 


11-25 " 


Ci U (i 


N 


4t 




11-25 " 


11-40 " 


44 Ct 4i 


N 


Hard over. 




11-45 " 


12-20 p. M. 


t4 44 44 


N 


ti 44 




12-80 p. IL 


12-45 »* 


44 44 44 


N 


Strong. 


.44 


12-48 " 


1- 8 »» 


44 44 44 


N 


44^ 




1- 6 " 


1^ « 


44 44 44 


8 


44 
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Direction. 


▼aloe. 


1880. 
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2^ 
8^ 


P.M. 
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P.M. 
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N 
N 
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44 44 ^ 


44 
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44 


4-6 


44 


44 tt tt 


8 
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44 


8-52 


U 


4-6 


4f 


Ashford and Ramscate, 


8 


Very strong. 


44 
U 


416 
5- 


4* 
44 


4-50 
5-20 


44 
44 


II 11 Maipitc, 


N 
N 


44 44 
tt H 


44 


44 


44 


44 


tt 


** ** Ramssate, 


N 


tt t4 


4« 
44 


5-25 
610 


4* 

44 


5-48 
6-28 


ft 
44 


II Maipte, 


N 

8 


tt tt 
tt tt 


U 


6-50 


44 


7-20 


tt 


tt 44 44 


8 


44 44 


4« 


7-58 


4< 


810 


tt 


44 tt It 


8 


SlJ^Cht 


Septlrt 


11-20 A. M.I 


11-26- 


i.M. 


tt tt tt 


8 


8tronjr. 


u 


11-28 


4« 


11-85 


tt 


44 tt tt 


N 


Slight. 


Sept 2d 


7-10 


44 


7-42 


tt 


44 tt tt 


N 


HorizontaL 


'^ u 


710 


4< 


7-50 


tt 


Ramsgate and Mazfpate, 


N 


44 


44 


710 


44 


7-42 


tt 


Ailiford and Ramsffate, 


N 


44 


U 


743 


44 


7-48 


44 


«' BCaigate, 


s 


Strong. 


44 


44 


41 


44 


U 


'* ** Ramsgate, 


8 


44 


a 


7^ 


44 


7-51 


44 


" *» Margate, 


N 


Hard orer. 


u 


44 


44 


44 


44 


** " Ran^te, 


N 


44 tt 


u 


7-61 


44 


7-66 


44 


" ** Margate, 


8 


tt ti 


u 


44 


44 


44 


tt 


" ** Ramsgate, 


8 


tt U 


u 


7-86 


iC 


80 


tt 


" " Margate, 


N 


tt tt 


44 


44 


44 


44 


tt 


** ** Ramsgate, 


N 


44 it 


M 


4« 


M 


tt 


tt 


Ramsgate and Maivate, 
Aahford and '^ 


N 


44 tt 


tt 


80 


tt 


8- 7 


tt 


8 


Strongs 


44 


44 


44 


44 


tt 


" " Ramngate, 


8 


it^* 


a 

tt 


44 

8-8 


44 
44 


44 

812 


tt 
tt 


Ramsgate and Maivate, 
Aahford and *^ 


8 
8 


tt 

tt 


u 


44 


44 


tt 


tt 


'* '' Ramsgate, 


8 


tt 


u 


U 


tt 


8-17 


U 


Ramsgate and Mai^te, 


8 


tt 


u 


8-12 


U 


tt 


tt 


Aahford and Ramsgate, 


8 


Hard over. 


u 


44 


44 


44 


tt 


" " Mai^e, 


8 


44 44 


u 


8-20 


44 


8-30 


44 


*' ** Ramsgate, 


N 


tt tt 


44 

44 


4« 

8-31 


44 
44 


44 

8-46 


44 
44 


II II Maipte, 


N 

8 


tt 41 
44 44 


M 


44 


44 


8-40 


44 


** *< Ramsgate, 


8 


44 tt 


U 


8^ 


44 


8-46 


44 


tt t4 44 


N 


tt tt 


44 


M 


tt 


44 


44 


II II Maipte, 


N 


tt ti 


U 


8-47 


U 


8-54 


44 


8 


tt tt 


44 


44 


44 


44 


44 


*' *' Ramsgate, 


8 


tt tt 


44 


8-54 


tt 


90 


44 


44 tt 44 


N 
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U 
44 


0-22 


tt 
41 


t4 

9-25 


44 
44 
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N 

N 


tt " 

44 


44 


0-26 


41 


9-28 


44 


44 44 44 


8 


44 


44 


9-29 


44 
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44 


44 4t 44 


N 


44 


U 


9-46 


44 


9-52 


44 


44 44 44 


8 


44 


U 


9-55 


44 


10-32 


44 
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N 


44 


U 


H 


44 


44 


44 
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N 


4* 


U 
44 
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10-38 
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44 
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10-40 


tt 
44 


II H Maipte, 


8 

N 
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44 


44 


10-41 


44 


10-46 


44 


44 44 44 


8 
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U 
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M 


11- 


44 


44 44 44 


S 


44 


44 


11- 2 


44 


1115 


44 


44 44 44 


N 


44 


14 


44 


44 


41 


44 


" " Ramsgate, 


N 


44 


44 


1116 


44 


11-27 


44 


" Margate, 


8 


44 


44 


11-20 


U 


11-32 


4t 
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8 


tt 


44 


11-38 


44 
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44 
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N 


44 


U 


11-40 


44 


11-45 


44 


44 44 44 


8 
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44 


11-45 


44 
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44 


44 44 44 


N 


44 


44 


44 


44 


44 


t4 


" " Ramsgate, 


N 


44 


44 


44 


44 


11-50 


44 


Ramsgate and Margate, 
Ashford and ^^ 


N 


It 


U 
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44 


11-51 


44 


8 


It 


«4 


44 


44 


41 


44 


" " Ramsgate, 


8 


44 


C4 


44 


44 


44 


44 


Ramsgate and Mai^e, 


8 


44 


44 


11-52 


44 


11-54 


44 


AAhford and Ramsgate, 


N 


tt 
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Strong. 
Horizontal 
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11 
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12-57 


tl 


1-18 
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11 
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II 
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tt 
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II 
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Ramsgate and Margate, 
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It 

tt 
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tt 


tt 
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tt 
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It 
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II 


II 
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tt 
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tt 
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II 
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tl 


tl 
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tt 
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2-16 


tt 
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•• ** Ramsgate, 
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1. 


tl 
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♦* " Margate, 


N 


tt 



4. Auteral observations made at Sea; fumiehed hy Re«r-Admiral Roi 

Frrz Rot, of the British Navy. 

A. Lat 60° 47' N., long. 10° 12' W. 

Aug 28th. About 11^ 30<n p. m. the sky being dondj, it brightc 
up like daybreak, remained so for twenty minutes, then turned a < 
red, and soon after darkened in again as before. 

B. Lat. 29° 48' N., long. 46° 20^ W. 

Auff. 28th. The aurora seen from 9 p^ m. till 4 a. m. the next m 
ing, of a rose color. Streamers about 30° high. 

C. Lat 26° 48' N., long. 45* 40' W. 

Aug. 28th. Sky in the S.S.E. of a lurid fieiy color; a vivid bi 
streak from the middle. 

D. Lat 26° 46' N., long. 27° 4' W. 

Auff. 28tfau From 11>> 16» p. u. till midnight the N.W. portion ol 
sky of a deep red color, resembling an angry sunrise. 
R Lat 83° 56' N., long. 44° 18^ W. . 
Sept 2d. The aurora mintly visiUe in the north about 4 a.m. 
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F. Ul W 88' N,, long. 88° 3' W. 

Sept. 2d. At 8 A. M. a low bank of atraw cotored soFoni Od the 
MTtbeni hotBon ; it became a beaDtifol ivae oolor, oovering about four- 
CDths of tbe sky and gradually disappeared as the day broke. 

G. LaL 24° 10' N., long. 35° 50' W. 

Sept 2d. Aurorft seen in the morning from N.W. to KNJS. of a 
bright red color, interepersed with atreakg of white, coDverging to a center 
learljT over the ehip. 

i. Stalt t^ th» mather at the Jtturian moffiutie dhiervatoria, durmff the 
Auroral duplay of Aug. 28th to Sept. 2d, ISfiS ; fumitked by A,T. 
Kcpms, Director of the Central Pbyiical Obaerratory. 



Bw. 


BtPtunkwi. 


C««rt.b.^. 


Ilm™L 


N.n.hi»k. 






Anguat S8th, 1858. 
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78 Frqf. E. Loamis on the Aurora of 1859. 

In vol. XXX, pp. 80-82, of this Journal, observations are pub- 
lished showing an unusual disturbance of the magnetic instra- 
ments throughout the whole of the Bussiah empire, but no men- 
tion is made of any aurora. The preceding observations show 
that during this period the sky was generally overcast at each 
of the Bussian stations. 

6. Observations of the Aurora of Aug, 2Bth and 29/A, 1859, modi m 
Australia ; furnished by Mr. Jamjcs Glaibheb, oi the Greenwich Ob- 
servatory. 

A. Observations at Hobarton, lat 42** 52' S., long. 147® 27' E. 
Aug. 20th, from &^ 55<° to 7^ 25°> p. m. there appeared a most brilliant 

aurora extending from W. by N. to the eastern part of the horizon in 
one continuous arc of about 190®, and shooting up to the zenith. The 
eastern and western extremities of the conoid were of a pale ruby and 
deep red color, intermixed through the whole vault with bands of pale < 
yellow and shades of dark and light green, and with here and there a 
small dark cloud iutting in ; elsewhere the circumpolar stars glittered 
like diamonds set m an emerald and ruby ground. The phenomenon 
had for 30 minutes a most magnificent appearance, the bands bein? in 
complete repose, forming a truncated cone of glory, the apex of which, 
if projected, would have terminated in the zenith. This brilliant storm 
appeared again about 9^ 30°* p. m., flickering in brisk coruscations of 
most beautiful color from the horizon to the zenith. 

A second display of the aurora appeared on the night of Sept 2d, 
equally brilliant and extensive and less transitory. From midnight to 
1 A. M. the aurora broke out into flickering streamers and coruscations, 
forming in the zenith a well defined corona, which shortly after became 
difi'used and then dispersed. 

B. Observations at Cape Otway, lat 30° 61' Sn long 143* SC R 
Aug. 29th. Aurora most magnificent at 6^ 30^^ p. ic and continued 

visible until after 2 a. m., displaying itself in the form of a rainbow, the 
arc extending to about 60** or 70°. First color above the horizon a lisrht 
blue with a tint of green, blending into second, a very light yellow, again 
blending into third, a deep red. 

C. Observations at Portland, lat 38** 20' a, long. 141° 66' R 

Aug. 29th. Aurora visible at 6^ 40°> p. m. At 7 p. m. a bright band 
partly tinged with blue and pink, extending R and W., pink rays con- 
verging to a centre on the band a little to the W. of the Milky Way. 
Gradually faded, and all disappeared by 8 p. m. 

D. Ol^ervations at Melbourne Observatory, lat 37° 49' S., long 146° 
9' E^ by George Neumeter. 

On Uie evening of Aug. 28th great disturbances made themselves 
manifest in all the three magnetic elements, which became leas violent 
during the eariy part of the morning of the 29th. At 4 a. ic Aug. 29th, 
the horizontal intensity was 0*0020 below the mean for the previous ten 
days, and then increased until 8^ 60°^ a. m. when the disturbances as- 
sumed so violent a character that the intensity at times, and the inclina- 
tion very frequently, could not be registered, the scales being out of the 
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field of the telescope. At 8^ 57™ a. m. the horizontal intensity was 
0*0284 below the mean above referred to, showing a decrease of 0*0264 
in the space of one hour. The variation of the needle underwent similar 
changes, decreasing rapidly until 9^ 35°*, when it was 36 minutes below 
the mean for the ten days mentioned above. After* 8 ▲. m. the magnetic 
instruments were registered every minute. The following table contains 
the means for declination and horizontal intensity. 



u 



M 
M 
M 







Declination. 


Horizontal intenalty. 


I 7* and 8*» 


A.M. 


8° 


24'*20 


2*36264 


8 « 9 


<t 


8 


22*23 


2-33677 


9 " 10 


it 


8 


8*52 


2*35072 


10 " 11 




8 


13*00 


2-34711 


11 " 12 


t( 


8 


22*86 


2-34983 


12 " 1 


P. M. 


8 


84*33 


2*35160 


1 " 2 


u 


8 


37*54 


2*35539 


2 " 3 


M 


8 


37*40 


2*35755 


8 •* 4 


U 


8 


38*46 


2*34353 


4 « 5 


U 


8 


35*83 


2*35479 


5 " 6 


U 


8 


34-21 


2*35412 



The above figures do not give the greatest range ; that for declination 
being 1^ 8^*8; and for intensity 0*03197 of the absolute unit. 

At 6^ 10°* p. M. the first traces of an aurora were observed towards 
SK by S. The luminous appearance increased rapidly, spreading to- 
wards S.W. 

5h 4Qm p^ j(^ ^ yQgy ^1q, appearing on the clouds in S.E. and S.W. 
hy W. 

6*» 50™. Splendid aurora. Red streamers very bright, 8.E., 8.W., 
and W. by S. visible to an altitude of 60° or 90**. One very bright 
whitish streamer in S.W. by S. looking as if there were a thin red cur- 
tain before a beautiful white luminous curtain. Lower edge about 12® 
above the horizon. Well defined in S. by W. and S.S.W. ; upper por- 
tion scarce visible at 45°. The folds of the luminous curtain and the 
red streamers, if produced, would probably meet one another about 10° 
8. of the zenith. 

7^ 15™ p. M. Aurora fading away. Red patch in S. 

>jh 20"» p. M. Red color disappearing from S. to S.W. giving place to 
white ; at the same time the white in S.S.E. becoming reddish. 

7h 2in> p. M. Sky in south becoming very bright and white. Low 
bank of well defined cumulo-stratus 5° to 6° above the horizon. 

7h 23™ P.M. A well defined arch of white light 10° to 12° high 
above the bank of cloud before mentioned, extending from S.S.E. to 
W.S.W. being brightest in W.S.W. 

7h 3oni p, |£. Very faintly red in S.E. Two pink streamers. Two 
whiUsh streamers, one in the zodiac, and the other through the cross. 

7h 34m p^ u. Faint rosy light in ES.E. nearly as high as the zenith. 

»jh 43in p. M. White streamers in S.W. by W. 

7h 49m p^ j£, A. large patch of very bright light in S.E., white below, 
reddish above. 

7h 50in p, ji, A 'white luminous cloud appearing in S.W. About 30° 
high, below the southern cross, a rosy streamer in S.E. by E. very faint 
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7^ 66* r, M« The white and red Kght m S£. infffiMing in brightQess, 
jirlkrWMh white Vielow, and red above. Top 40'° high. 

8^ 3<* r. M. Lominosi^ in SJL almoet gone, eepeoiallj the red. 

8i» 20* r. M. Kotj are from EAE. to W. bj N., pMBtng neerly 
tbroQgfa the zenith. 

9^ 60* r. M. Three red stieameiB in 8X. veiy bright, and several 
white frtie^ in S.W. 

] 2b 16" ▲. M. Bright broad etreamera S.S.W. to S.W. partly oovered 
with cloudfl. 

] 2^ 40" A. M. Laminoeity in S. and S.W. 26"" high. 

2b 16" A. M. Luminosity from S.S.E. to W., brightest in S.S.W. 

The magnetic disturbances continued with more or lest intensity until 
4 A. M. Aug. 30th. 

Uuring Uie whole of the 29th the instruments of the electric tel^raph 
were dinturbed to such a degree as to interfere with the working of the 
lines extending over New South Wales, Adelaide and Victoria. This 
effect was similar to that produced by atmospheric eleetricity. 

K. Observations at Ballaarat, lat 31"" 36' S., long. 143'' 51' B. 

Aurora visible Aug. 29th at 6*^ 45°^ p. m. It gradually spread to the 
east and formed a magnificent arch, the colors of which were red, green 
and violet. The rays of light were distinct and beautiful The southern 
portion of the sky was illuminated until 7*^ SO" sufficiently to cast a 
shadow. 

F. ()l)servations at Longwood, lat SG"" 54' S., long. 145^ 41' £. 

At 0'' 10" p. M. Aug. 29tb, an aurora appeared from a dusiky line in 
the 8.W. part of the horizon, which gradually ascended with a tremulous 
motion towards the zenith, assuming all shapes and varietiea of color, 
from a pale red or yellow, to a deep vermiUion, and extending to the 
N.K, serving to illuminate the earth, until its disappearance at 7^ 15" p. m. 

(}. Observations at Sandhurst, lat 36^ 48' S., long. 144"" 24' £. 

Aurora very brilliant from 7 p. m., Aug. 29 th, until a little after mid- 
night 

It. (>l«orvations at Beech worth, lat, se"" 22' S^ long. 146'' 52' £. 

A\ig. 2Uth. Aurora visible for nearly an hour and a half^ commencing 
aUuit A'* 4«%" r. m., gradually increasing in beauty and brilliancy of tint 
until idiortly U^fore 7^ , when the rays became gradually indistinct, dis- 
n|>|K'aring at alH>ut 7^ 15" p. m. During the whole day the tel^raph 
wirtm woro strongly afiocted. 

I. i >lviorvations at Sydney Observatory, lat 33® 52' S., long. 151* 12' E, 
limdo l»y \V. SiH^rr, 

T\\^ aur\»ra was first noticed^ Aug. 29th, at 7^ 20'* p. m. and continued 
vUiblo (v^r aUmt half an hour« when it gradually &ded awinr, and the 
aky UvaiUf^ ni)^dlv covend with clouds. I was in the act of^ observing 
a (van»il \^ tlio l\>)o sUr« when I was stm^ with the redness of the 
Aouthorn i^kv. V^n Kx^king oal I was suiprised to find a considerable 
l^ortuM) \MP \\w tKHilh^ra «ky in a glow of ned l%ht, similar to that which 
in^\\«'liuh>ik prtv\\l<« lh« rising \>f the sun. Th» red l^t formed a toler- 
l^\^\\ h'jfular a^^h iVv^n KS^ to W.S.W\ extending m depth from the 
a\M\lU )H\)^t tx\ >iiiihin a ^w d«;;;i>Ma of the honaon. There was a partial 
i^H^k \\^ Ui0 SJS.\N\, attd iu soMe ptMio^ there weie radiating streams of 
(itfhl UiiathlfN^ aiK) of a li^tNr m) tlun the reiL 
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About 10 A. M^ Aug. 29tb, the wires of the electric telegraph were 
seized with an unaccountable fit of restiveness. They did not altogether 
refuse to work, but acted irregulHrl}% the adjustment of the instrument 
altering so frequently that it was almost impossible to get any continuoua 
message throi4[h. This state lasted until the evening, when the wires 
b^;an to work better. 

From the preceding observations, and from those which have 
been heretofore published in this Journal, it appears that the re* 
markable auroral display which, prevailed throughout a larse 
portion of the northern hemisphere from Aug. 28th to Sept. 4tn, 
1859, was accompanied bj a display about equally remarkable 
in the southern nemisphere ; and the periods of greatest bril- 
liancy were nearly cotemporaneous in both hemispheres. In 
order to determine whether such a coincidence is a common oo* 
currence, I have sought for some long and continuous record of 
the aurora in the southern hemisphere. The most complete 
record of this kind which I have found is that made at the Brit- 
ish magnetic observatory at Ebbarton, on Van Dieman's Island 
during the vears 1841-48. These observations have been pub- 
lished by. the British Government, and the first part of the fol- 
lowing table contains all the instances of auroral exhibitions 
which I have been able to find in these volumes. 

The second part of the table contains the corresponding ob- 
servations made at New Haven by Mr. £. C. Herrick, who kept 
a careful record (negative as well as positive,) of all auroral 
phenomena from 1887 to 1858, except from Mch. to Sept. 1851. 
The third part of the table contains auroral notices from the 
State of New i ork, as published in the annual Begents' Reports ; 
and the fourth part ox the table contains aurorsd notices from 
the Toronto meteorological observations. 

L ObtmUwM of th€ Aurora at Hoharton, Van DiematCi liland, lat 42^ 52' S. 

long. 147 27 E. 
Msgoetic Dip in 1845 ... . 70<' 8 5 '6. 



1 Hobtrton mean time, 
1 Astronoaiiettl rvckooiof. 


NoUmi of Auroral. 


Dty. 


Hoar. 


, IML 3iarch 16, 
March 22, 
May 17, 

1 July 20, 
Dec 17, 
IS42, Jan. 1, 
Feb. 2, 
Feb. 18, 
April 11, 
April 13, 
April 14, 
ADril 15, 
May 16, 
June 13, 
July 2 
Sept. 2, 
Dec. 81, 


17 h. 

15 

13 

9 
11 
11 

9 

9 

9 
13-15 

9 

9 

9-15 

11 

7-11 

18 

9 


Sllfi^ht appearance of Aurora. 

Faint appearance of Auronu 

Blight appearance of Aurora. 

Aurora very briUUmt in S.E. 

Slight Aurora In south. 

Ap]>earance of Aurora to the south. 

Slight appearance of Aurora in 8.W. 

Appearance of Aurora In the south. 

Slight appearance of Aurora in tbje nonth. 

Aurora in the south. 

Aurom in the south. 

Aurora in the south. 

Aurora from S.E. to S. 

Faint Aurora In the south. 

Slight Aurora in the south. 

Steady bright light in the 8. 

Slight Aurora in the south. 
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Tabli eotUmuid, 



Attroa«mieal r««kooiaf. 


Notices «rAaracM. 


Daj 


aB^^Bv* 




1844. April 18, 

April 95, 

184A. Sept. 99, 

1847. April 90, 
April 91, 
Sept 94, 
Sept 96, 
Sept 90, 
Oct 99, 
Oct 98, 
Oct 94. 
Dec. 90. 

1848. March 94, 
April 8, 
Oct 18. 
Not. W, 
Dec. 91, 


9 
10 


Aurora in the cTening and night 

F^nt appearance of Uie Aurora. 

Aurora Tery brilliant throughout the night 

Aurora Tery diatinct during the night 

Aurora Tiaible. 

Aurora Terr bright 

Aurora Tiaible. 

Aurora Tisible. 

Aurora Tisible and Teiy brilliant. 

Aurora Tisible. 

Aurora atill Tiaible. 

Aurora Tiaible. 

Aurora Texy diatinct at night 

Aurora Teiy distinct at night 

Aurora Tisible. 

Aurora Tisible. 

Slight signs of Aurora to the south. 



XL Obmrpoikmiitf the Aurwv at yimmwm,]aL 41^ W v., long. 729 SSf"^ 

Magnetic Dip in 1844 . . . . 780 91'. 



Data. 



NoUees. 



184L March 18, Snowing. 

March 91, 10*45 p.m., fiint Aurora; 99d, cloudy. 

March 98, 10 p. ml. Aurora with atreamera. 

May 17, Gleac No Aurora aeen up to KH^ 16*. 

Jnly 19, 10 p. v., Aurora with atreamera ; 90th, clear. No Aur.— 1( 

July 91, 10 p. x., Aurora. 

Dec. 17, Orercaat 

1849. Jan. 1. Clear. No Aurora up to 10^. 

Feb. SL Somewhat haay. No Aurora up to 10* 80*. 

FdD. 18. OTercaat 

April 11, Aurora with atreamers. 

April 18, Raining. 

April 14, 10 P. X., Aurora reaching 90^ altitude. 

April 15, 8 A. x., Aurora reaching 450 altitude. 

May 18. Hacy : moonahine ; no Aurora up to 104. 

June la, Baining. 

July 9. OTercaat 

Sept 9. 8*80 p. X., Aurora with atreamera. 

Dec 81, Clear. No Aurora up to 11*. 

1844. April 16, OTercaat 

April 96, OTercaat 

1848. S«>t 91, Aurora; 99d, 8 p. x., Aurora. 

1847. April 90, OTercaat 

April 91, OTcrcast 

Sept 24, Baining. 

Sept 2ft, Rafaihig. 

Sept 90, Raining. 

Oct 29, OTercaat 

Oct 98, OTcrcast 

OctS^ Baining. 

Dec 9(1 ft A. X., grand Auroral display. 
184flL Mardi 94, 8 p. x., Aurora with atreamera. 

April 6, 9-90 p. x., Aurora with streamers. 

Oct 18. Batning. 

Not. 19, 8 p. x., Aurora. 
Dec 91, Snowiqg. 
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nL Obmnattom pf tJk Aurora ttttkeAcodemin in the Siaie <^Xew York, 

Magnetic Dip from 78^ to 75®. 

Putc NoUcei. 

L March 10, Anrora seen at Fredonia. 

March 23, Aurora at Newbernr, V t 

July 20, Aurora seen at 8t. Lawrence* 

3. Feb. 1. Aurora seen at Cortland. 

April 11, Aurora at Albany, Rochester, and many other placet. 

April 12, Aurora al Malone. 

April 14, Aurora at Albany and many other places. 

April 15, Aurora at Rochester and many other places. 

June 18, Aurora al Ellisbuivfa. 

July 2. 10 p. x.. Bright Aurora at several places. 

Sept. ^ Aurora at North Salem. 

L ApriL 17, Aurora at Onondaga. 

1 Sept. 21, Aurora at North Salem and seyeral other places. 

Sept 22, Aurora at Onondaga. 

r. Oct. 28, Aurora at Roehester sad Casenoria. 

Oct. 24, 8 A. x.. Brilliant Aurora at Rochester. 

Dec. 20. Aurora at Hamilton and Mexico. 

i March 24, Aurora at New York, Fredonia, and many other plaeesw 

April 6. Brilliant Aur. at Albany,.Rochester. and many other placeSh 

Nov. 18, morning. Splendid Aurora at New York 

[Y. OtemNiaofu of <^ Aurora of irbnwUo, lat. 48<> 40^ N., long. 790 28' W. 
MagneUc Dip fai 1845 . . . . 75om 



Date. Notices. 

"July 10, Aurora from 9» to 18*.' 



Dec. 17, 14*. Faint auroral light in north. 
S. Feb. 18, Rain and snow. 

AprniO, 14*. Bright bank ofauroral light in N. 

April 14, 144. Brilliant Aurora. 

April 15, 8*. Aurora Tisible from 8* to 14*. 

July 8. 144. Brilliant Aurora. 

Sept. i 0*. Faint auroral light at 0* and 10*. 

Dec Si, Snow. 

L April 16, Auroral light. 

April 25, Rain. 

I. Sept. 21, From 0* to 17* brilliant Aurora. 

r. AprUlO, From 18* to 16* Auroral light hi N. 

AprU 21, Rafai. 

Sept. 24, Rain. 

Sept 25, Rain. 

Sept 26, Rain. 

Oct 22, 16a. Remarkable appoamnce of Aurora. 

Dec 19, 17*. Aurora. Great magnetic disturbance. 
i, liarch 24, From 0* to 12* Aurora. 

April 5, From 10* to 15* Aurora. 

Oct 18, Auroral light through the clouds. 

Not. 19, Slight auroml light 

Dec 21, Snow. 

iTt first of the preceding table contains a list of S4 auroras 
rved at Hobarton. Part second of the table shows that in 
f these cases an anrora was seen on the same daj at New 
3n. These observations were not strictly cotemporaneous, 
lobarton and New Haven being in nearly opposite lonn* 
{, when an aurora was seen at Hobarton it could not be 
at New Haven on account of the presence of the sun. 
jover, the New Haven observations were chiefly made in 
»rly part of the night; but in 11 cases an aurora was seen 
in about 12 hours of its appearance at Bobarton. In several 
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cases when an aurora was seen at Hobarton it was cloudy at 
New Haven, and there were eight other corresponding cases in 
which an aurora was seen at some one of the Ac^emies in New 
York, although not noticed at New Haven. In four additional 
cases an aurora was seen at Toronto, when none was recorded 
at New Haven or in the State' of New York. 

There remain then only 11 cases of auroras at Hobarton for 
which we do not find corresponding observations from one of 
these three sources in the northern hemisphere, and in eight of 
these cases the sky was overcast from New Haven to Toronto. 
The following are the dates of these auroras, and opposite to 
the dates I have placed notices of auroral 'or magnetic phenom- 
ena from some station in the northern hemisphere. 

Date. 

1841. May 17, Unusual magnetic disturbanco at Greenwich, Eng. 
1642. Jan. 1, Unusual magnetic disturbance at Greenwich. 
F K 1 A i Unusual magnetic disturbance at Greenwich. 

® * '1 Aurora at Christiana, Norway. 
May 16, Unusual magnetic disturbance at Toronto and Greenwich. 
Dec. 31, Magnetic disturbance at Greenwich. 
1844. April 25, Unusual magnetic disturbance at Philadelphia and To- 
ronto. 

1847. April 21, Unusual magnetic disturbance at Greenwich. 
Sept. 24, Aurora 9^ to 10^ at Greenwich. 

8ept 25, Unusual magnetic disturbance at Greenwich. 
SeoL 26 \ Unusual magnetic disturbance at Greenwich. 
^ ' ( Aurora at Carlisle, England. 

1848. Dea 21, Aurora in Newfoundland. 

It thus appears that in every instance when an aurora was ob- 
served at Hobarton, an aurora was seen on the same day in the 
northern hemisphere ; or there were observed unusual disturb- 
ances of the magnetic instruments, indicating the existence of 
an aurora at no very remote station. So far then as a conclu- 
sion is authorized from so small a number of observations, we 
should infer that whenever an aurora is seen at Hobarton, where 
the magnetic dip is —70^, an aurora occurs at some place in the 
northern hemisphere as far south as where the magnetic dip does 
not much exceed 75® ; in other words, an unusual auroral dis- 
play in the southern hemisphere is always accompanied by an 
unusual display in the northern hemisphere. As any cause 
which aflfects the intensity of the magnetism at one pole of a 
magnet, usually affects the other pole, so an exhibition of auro- 
ral light about one magnetic pole of the earth, is uniformly 
attended by a simultaneous exnibition of auroral light about 
the opposite magnetic pole. 

New H&Ten, May, 1861«. 
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An. XTTT. — Rock OU^ its Otological Rdatuma and Distribution; 
bj Prof. E. B. Akdbews, Marietta College, Ohio. 

My iiiTestigations have been directed chiefly to the oil of the 
ooal rockB, and I propose in this paper to give some of my 
results. 

The sni*fiu>e indications of petroleum *are oil and gas springs. 
These springs are found scattered over a very large area. 

It is doubtless "well known to scientific men that there are, in 
the West^ two distinct geological formations from which pelpro- 
leum or rock oil is obtained. These are the bituminous coal 
measures and the Portage and Chemung groups, (the Waverly 
sandstone of the Ohio Keports). The Portage and Chemung 
rocks sweep around in the form of a quadrant from north- 
western Pennsylrania into southern Ohio and south into Ken- 
tucky. Upon these rocks the fiunous oil regions of Pennsyl- 
vania and northeastern Ohio are located. The oil regions of 
western Virginia and southern Ohio, including a portion of west- 
em Pennsylvania, lie in the coal measures. Manetta, Ohio, may 
be re^rded as near the centre of these extensive oil fields. 

It 18 well known that in the manufacture of coal oil a large 
amount of vapor or gas remains uncondensed. The town of New- 
ark, Ohio, has been lighted for several years bv the surplus gas 
from the oil works there. While it is believed that the oil cannot 
be produced in the subterranean distillation without the produc- 
tion of gas, it is also reasonable to suppose that at the very low 
temperature at which this distillation must take place, the forma- 
tion of gas necessarily implies the formation of more or less oil. 
Hence in our bituminous coal measures a gas spring doubtless 
indicates the existence of oil in the rocks below. The great ma- 
jority of these gas springs are unknown, since they are seldom 
discovered, except when they appear in streams ; and probably 
the same may be true of oil springs, since the soil would absorb 
the oil and in only a few cases would it be detected. I have 
assumed that the oil is the product of .the distillation of bitu- 
minous strata, at low temperatures. This theory, which is a 
modification of the old one of distillation (at high temperatures), 
has recently been brought forward by Prof. J. S. Newberry and 
has received the sanction of many of our most eminent chemists. 
The chief objection to it is the fact that the coal, cannel and 
bituminous, in our oil regions gives no evidence of having lost 
any of its full and normal quantity of bitumen or hydrocaroons. 
For example, at Petroleum, Eitchie Co., Va., where strata have 
been Inrought up by an upUfl from several hundred feet below, 
seams of cannd and bituminous coal appear, which, if judged 
by the standard of Nova Scotia or English coals, have lost none 
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of their bituminous properties. The caoBel coal ; 
what earthy, yields from forty to Bixty gallons of mT 

The other theoi^, that the oil waa produced at the time of . 

original bituminuation of the vegetaole or animal matter, hit 
many difficulties in its way. If the oil were formed with the biut 
men of the coal, we should expect that wherever there is bitumin- 
ous coal there would be corresponding quantities of oiL This ii 
not so in fact, for, as will be seen presently, there is no oil excqA 
in fissures in the rocks orerlyine the bituminous strata, and these 
fissures can be shown to have been made since the ooal strati 
became bituminized. Again, upon this theory it will be difficult 
' to explain the large quantities of inflammable gas always accom- 
panying the oil. If it is generated exclusively from the oil, 
then we should expect to find the quantity of oilleast where the 
gas springs have for ages been the most active, but at such plaocs 
the oil, instead of being wasted, is the most abundant. 

That the oil is accumulated in flaauree in the rocks and that 
these fissures are more or less vertical there is abundant prooC 
The oil in the same neighborhood is found at very different 
depths. It is very seldom that two adjoining wells strike the m1 
at the same distance below the surface. The accompanying dii- 
gram shows the relative depths of oil wells on Burning Spring 
Bun in Wirt Co., Ta. It is evident that in this case the oil is QOt 



Fig. 1 iboTi tha rekUve ikpth* of di* krg« walk in Bmniag Bpring Eon. ' 
contfuned in anything like a horizontal reservoir. The &moii8 
Lewellyn well marked No. 2, struck an oil fissure at one hundred 
feet, while the Athens company's well marked 8, struck a large 
vein at two hundred feet. 146 oil in the first is said to stand 
at 41", (Beanm6,) while that of the latter stands at 33". On I>uck 
Creek, Washington Co., Ohio, wells very near each other show 
a difference of ten degreee (Beaum^ in specific gravity. 
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At &nith'8 Ferry, in Western Pensylvania, on the Ohio River, 
mneh of the oil is of a light straw color, while it is said other 
wells yield an oil of the more usual dark-greenish color. On 
the same lease of land and within six or eight rods of the well ^ 
marked 8 in the previous figure, is a well two hundred and ^ 
fifty feet deep. The oil £ix)m this well is not only different in its 
specific gravity from that in the other, but the deepest well con- 
tains frah water, while the other contains salt water. From 
these and similar facts, it is evident that the oil is in distinct and 
separate fissures and that these are vertical rather than hori- 
zontal 

The contents of th€8& fissures are generally water, at the bot- 
tom, oil floating upon the water, and gas filling the space above 
the oiL Where tne gas finds an outlet through a crevice in the 
overlying rocks, there is produced a gas spring. When the water 
finds an outlet it carries the oil with it and an oil spring is the 
result I have found oil springs high up on hill sides. 

An oil fissure may be struck 
at any point The following 
figure will illustrate this. The 
letter a (fig. 2) shows the posi- 
tion of a well which strikes 
near the top of a fissure and 
in that part which is filled 
with gas. The gas rushes up 
but no oil. If again the well 
is bored at 6, it will strike oil, 
and the gas pent up in the 
upper part of the fissure will 
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force the oil up through the well i. There are several oil wells 
on Little Kanawha in which the gas has forced up very large 
quantities of oil. The action of the gas however soon becomes 
fitful and intermittent. If again the well is bored at c, it will 
strike that part of the fissure which contains water. In such 
case oil can be obtained only by pumping out the water. Doubt- 
less many good oil wells are thought to be worthless, and aban- 
doned b^use they contain at first only water. If bored at the 
point c, in the water part of the fissure, water alone is to be 
expected until the pump has been used. There may be floating 
upon the water, higher up in the fissure, a large quantity of oil. 
K the oil is found in fissures in the rocks, it is natural to sup- 
pose that in those places where the fissures are the most numerous 
and larg^ the oil would be formed in the largest quantity. 
This aptAdent probability is fully verified by the facts. The 
rockai^.Qf A^ScBtern Virginia and Southeastern Ohio may be divi- 
ded into ttisee classes, those which are almost entirely norizontalj 
those which have a dip of from fifteen to forty feet in ihe mile, and 
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those which are broken and dislocated by an uplift. The strato £rom 
the Ohio River at Parkersburg up the Little Euanawha to within 
a few miles of the great oil wells are very nearly borisontal and 
probably contain few fissures except such as may have bees 
V produced by the drying and shrinking of the rocks. There is 
not to my knowledge a single productive oil well in that region 
although a large number of wells have been bored. The com- 

Sact and unbroken clay shales and other strata rest upon the 
eep bituminous strata and furnish no spaces through wnich the 
oil vapor could rise. Probably no such vapor is formed. 

On the Great Kanawha River, at Pomeroy and vicinity on the 
Ohio River, in Athens, Morgan, Noble, Washington and other 
counties in Ohio, located on the coal measures, the rocki 
have more or less dip and contain, as a probable result of the 
uplifting force, many fissures. These counties all furnish oil-r- 
Noble and Washington in considerable quantities. The salt 
wells on Great Kanawha, at Pomeroy on the Ohio, on the Hock- 
ing and Muskingum Rivers and on Duck Creek, revealed more 
or less oil. 

But it is in regions where the strata have been the moat dis- 
turbed and where the fissures are the most numerous, that the 
most oil is found. 

I have recently traced a most interesting line of uplift and 
dislocation from the eastern part of Washington county, Ohio, to 
beyond the great oil wells on the Little Kanawha River. The 
direction of it is nearly north and south. It makes an angle of 
about 40^ with the general course of the Alleghany Mountaina 
As seen in Ohio it presents a well marked anticlinal axis bat 
with the eastern slope more steep than the western. Near the 

8. 
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Section oq the Ohio in ^iciDitjr of Newell's Run. 

anticlinal lines at A, fig. 8, are oil and gas springs. A few miles 
south, on Cow Creek, V a., it is seen as represented by fig 4. At 
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Section on Cow Creek, Va. 



the anticlinal line are gas and oil springs. Fifteen or tweatr 
miles farther south, near Petroleum, Kitchie Co., Ya., the airlift- 
ing force has been greater and the strata have been broken apart 
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.nd now stand on each side at an angle of about 50®. 
epresented by the inclined strata B and C in fig. 5. 



They are 
At D, are 
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Section near Petroleum Station, N.W. Va. R.ll. 
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teen strata from below, which have been forced up and wedged 
n between B and C. They have been bent by the great force 
o which they have been subjected. These strata contain seains 
)f cannel and bituminous coal and arc altogether new to me. 
A.t A, just within the steep rocks on the cast are gas and oil 
(prings and some productive oil wells. At B, is seen the mouth 
)f Oil Run and at C, the mouth of Laurel Fork of Goose Creek, 
jrhere the rocks of the western dip are finely ex})0sed in a rail- 
road cutting. A few miles further south and on the line of this 
reological disturbance we find, near where Hughes River crosses 
;ne uplift, many new and interesting strata, which have been 
lifted up from considerable depths. Some of these are shown in 
ig. 6. At a we find a seam of light colored compact flint from 

6. 
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sight to eleven feet in thickness. At t is a seam of shale, brown 
fit the top and blackened with bitumen at the bottom, which is 
remarkably rich in fossils such as Productus, Chonetes, Bellcro- 
phon, &c. The exact equivalent of this deposit of fossils I have 
nowhere seen in the outcrop of our coal measures. 

At c, is shown the alluvial bank of Ilughes Rivei', out of 
which large quantities of petroleum have in former years been 
taken. The oil came up through a fissure in the underlying 
rock and saturated a stratum of sand and gravel. This stratum 
kvas laid bare by removing the superincumbent earth and the 
jil worked out by hoes from the water and sand. This locality, 
aext to the old Pennsylvania Oil Springs, has probably furnished 
more oil than any other locality in the country. A few wells 
aave been bored in this region, but with what success I did not 
earn, nor had I time to investigate the question whether they 
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were bored in thnt part of the gcolo|tical disturbance, where tbo 
lan^ent rmmber of fissures would be found. < 

Between this point and the Little Kanawha River, the anticli- ■ 
ral line is easily trancd, the rocks inclining to the east and to 
the west at angfea varying from 28° to 8°. The rocks are wdl 




ivhft In vldnlty or Buralng B[)iiiig Sua. 



cocpoBed on the bends of Standing Stone Creek, and at other 
points. On the Little Kanawha, a section would be represented 




by fig. 7, The anticlinal line, or centre of the uplift is sen at 
A. Near A and extending towards B are the great oi^MHlh 




Sec. of Eutern dip { mile E. of Bnrntng Spring Run. Dip 11°. 



Tliey are ezsctly where the largcat number of fissures would be 
matU by the upUAiug force. TE« accompanying tigurea 8 and 9 
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7 the western and eastern slopes of the anticlinal. To the 
ligent aid of E. H. Moore, Esq., of Athens, Ohio, I am in- 
ed for the following map of (he oil region of Little Kanawha, 
directions and courses were taken accurately, the distances 
approximately. It is so far as I know the only map of that 
ict. The welb are on the north bank of the nver and on a 




tributary called Burning Spring Run. The hills in this 
»n are very high. The valleys are all valleys of erosion, 
three angles marked a indicate the position of the western 
: of the rocka. On Nettle Kun, the dip is 21°, at the other 
ts, somewhat less. At the poinU marked c ore ledges of 
, seen in the bed of the river at low water, produced by the 
er of the inclined strata. 

t b the angle indicates the dip of the strata to the east. The 
9 are there inclined at an angle of 11°. At d another ledge 
3cks is seen in the bed of the river made hy hard strata in 
■ eastera dip. The central line or axis, between the two 
», runs nearly north and south, and along this line the 
active wells are found. Thus far, the oil is obtaiaed only 
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ill a narrow range extending north and south, and little more 
than one hundred and twenty rods wide. On the west of this 
ran^e many wells have been opred without suocess. The exact 
limit of the oil on the East is not yet known, — but wells, now 
being bored, will soon determine it. The oil fissures are struck 
at different depths, as has been already shown, consequently 
there is no such thing as an ** oil rock "' as many suppase. The 
oil is found in any kind of stratum. Each oil fissure doubdess 
extends vertically or nearly so, through many different strata. 

These wells have been unparalleled for the quantity of oil 
produced. Many of them, when first bored, poured out the oil 
in torrents, the oil being forced up by the pressure of gas. 
Ilundreds of barrels were obtained from a well in a few bpurs. 
The Camden, Lewellyn, Weare and Harper wells and doubtless 
others, are fine illustrations of this. They yield a marvellous 
quantity of oil. In many wells the oil is entirely free fixim 
water and passes directly from the well into barrels for shipment 
The oil varies in specific gravity from 82° to 42® (Beaume.) 

The oil is evidently the accumulation of long ages. The 
valleys of erosion which cross this line of uplift in almost every 
direction, and which have been produced by the drainage of the 
rains falling upon the surface, show that the uplift and conse- 
quently the fissures underneath, have existed for a vast period 
of time. It is therefore probable that during this long period 
the work of accumulation h:is been going on. If this is true, it 
will follow that when a fissure is once exhausted of oil, it may 
well be abandoned, as it will take a geological period to refill it 
The original indications of oil in this region were, as I learn, 
only the gas springs^ of which there were two on Burning Spring 
Run. Both of them are now destroyed by wells that have taken 
away the gas. A salt well bored at the mouth pf BuFning 
Spring Bun, many years ago, yielded a large Quantity of oil and 
it was this salt well which caused attention to be directed to this 
locality, now so famous. 

I have thus shown some of the geological relations of the 
oil here in the upper part of the coal measures. The horizontal 
strata in Wood and Wirt counties^ Va., are, I think, the highest 
in the series. Containing few fissures, the chances of finding oil 
in them is necessarily very small. 

The inclined rocks with a dip of from fifteen to forty feet in 
a mile, contain more or less fissures and consequently yield more 
or less oil. It is in these inclined rocks that the productive 
wells on Duck Creek^ 0.^ at McConnelsville, Pomeroy, &c., are 
obtained. 

In the broken rocks, as found along the central line of a great 
uplift, we meet with the largest quantity of oil. It would appear 
to be a law, that the quantity of oil is in a direct ratio to the 
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amount of fissures. By this law, the great wells ou Little Kii- 
aawlia are easily explained. With so much room for expansion, 
the hydro-carbons of the coal and bituminous strata unaemeath 
have risen in the form of vapor and during long geological ages 
have been filling the fissures with oil. 

Since writing the above, I have examined the Report of the 
Geol. Survey of Kentucky, vol. iii, and find that the oil region 
which lies in Cumberland county and in several adjoining coun- 
ties, is probably situated upon a line of peculiar disturbance. 
Mr. Owen states that ^* the principal axis ol disturbance, already 
mentioned, which passes in a southwest course through Lincoln, 
Casey, Bussell and Cumberland into Monroe county, probably 
crosses the Cumberland (river) at the Bifile, near the Turkey 
River Bend, where a dip of about 4° was observed at the head 
of the Bi£9e in a direction of 50° east, while a reversed dip, 
north 50° west, at about the same angle was noticed near the 
Ibot of the Biffle.^' A careful examination might show that the 
fissures containing oil in this region are to be found chiefly along 
the line of this disturbance. 

Of a locality in Cumberland county, Mr. Owen thus writes : 
"On Crocus Creek, the blue limestone dips 2° to the northeast; 
a shore distance up Puncheon Camp, the slate dips at an angle 
of about 1° in a course south 20° west, while not far off, on the 
Greek, it dips with about the same angle in a course north 10° 
to 20° east. Hence it is evident that the dip is very irregular." 
On Crocus Creek and on other streams in that region large 
quantities of oil were found many years ago in boring for suit 
vater. From all I can learn, without visiting the region, the 
oil is found chiefly in the blue limestone and below the black 
shale. The oil is light in its specific gravity, while oil from 
similar locations in the geological series, in Ohio, is very thick 
and tar-like. 

The oil from the coal measures varies in specific gravitv from 
nerhaps 20° to 52° (B.) Oil from Pomeroy, 0., standi ng at o r B. 
Dunis freel}", and with brilliant flame, without distillation. 

The heavier oils, such as are not profitable for distillation, 
afford a verj^ superior lubricating oil. llcncc the demand for 
heavy as well as light oils will doubtless be very great 

IbrietU, Ohio, May 20, 1861. 
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Art. XIV. — On Vie Crystalline Form of the Hydrate of Magnesia 
from Texas in Pennsylvania; by Oeokge J. Brush. 

The crystalline form of Brucite (MgH) was first studied by 
Prof. Dana, and shown by him to be rhombohedral,* the speci- 
mens examined were minute crystals collected by the writer in 
the year 1852 at Low's Mine in the town of Texas, Pennsylva- 
nia. Since then crystallized Brucite has been found in great 
abundance at Wood s Mine in Texas ; the cry^stak vary from a 
microscopic size to sometimes two or three inches in diameter, 
and crystalline plates with rough prismatic faces of a much lamr 
size are of frequent occurrence. The crystals are generally thin 
hexagonal plates with rhombohedral planes almost obliterating 
the prism ; occasionally, however, the prism is oblong, the leneth 
being two or three limes the breadth ; they are symmetrically 
modified hexagonal prisms, and cannot be referred to any but 
the rhombohedral system. 

In a recent article in the Journal fur praktische C/iemie^ Ixzxii, 
S68, R Hermann describes the Texas mineral under the new 
name Texaliie, and attempts to show that its form is monoclinic, 
and that hydrate of magnesia is consequently dimorphous. To 
establish this important conclusion Hermann gives four crys- 
tallographic measurements (approximative, doubtless, as only 
full degrees are noted), besides an examination of the optical 
properties of the mineral, and an analysis. The analysis proves, 
what has been already so well known, that the Texas mineral 
is hydrate of magnesia free from carbonic acid, and contain- 
ing a small amount of manganese. The optical examination 
was made by Dr. Auerbach, and in his communication, quoted 
by Hermann, he distinctly points out the fact that with polar- 
ized light the mineral has the properties belonging to the 
rhombohedral system ; the only point upon which the supposed 
dimorphism rests, then, is the measurement of the angles. 
Hermann finds that the angle between the basal plane And four 
similar lateral planes is 90° ; this is sufficient to prove that the 
crystal cannot be monoclinic, for this angle corresponds to a 
right prism, and is an impossibility in the monochnic system. 
Besides the basal and the four lateral planes here referred to, 
the crystal described by Hermann contained two other planes 
on the acute angles of the four-sided prism, making with the 
basal planes, the angles, according to his measurements, 115* 
and 157°. The specimen examined by Hermann was most 
probably one of those distorted crystals so frequently met with 
m micaceous minerals. In some hundred or more specimens 
from this locality which I have examined, the crystals are dia- 

* This Journal, [2], zvii, 88. 
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tinctly hexagonal, with the rhombohedral planes Ji and —iR, 
in some cases entirely obliterating the prism. The angles m.en8- 
ured were as follows: 0: ii 119°— 120°, : -*/« 149° 40', 
i:/120°, 0:/90°. 

The proof of the rhombohedral character of the mineral is 
therefore abundantly demonstrated. The fact that Dr. Auer- 
bach's examination of the optical characters of Hermann's min- 
eral referred it to the rhombohedral system, would naturally 
have led one to be cautious in drawing the conclusion that it 
was dimorphous. This supposed anomaly between the optical 
characters and the crystalline form is entirely set aside by the 
&cta here presented; we may consequently safely conclude that 
the assumed dimorphism does not exist, and that the so-called 
Texaliie is nothing more than ordinary rhombohedral Brucite. 

Tale Analytical Laboratory, May 28d, 1861. 



An. XV. — Corrtipondence of Jerome NicklhSj dated Nancy, April 

\Zth, 1861. 

Academy of Sciences — Distribution <f Frizes. — The seMion of the 23d 
of March last commenced by the distribution of prizes, and closed with a 
•nl^nr of Legendre the geometrician, pronounced by Elie de Beaumont 

Tns AstronomiccU Prize was divided between five observers who have 
disoovered planets in the course of the year 1860. 

These astronomers laureate are : 

Lather of Bilk, who discovered Concordia March 24, 1800 ; Goldsmith, 
vho discovered Danae at Chatillon near Paris, Sept. 9, 1800; Chacor- 
oac, who discovered a planet not yet named, at Paris, Sept. 1 2 ; Fergu- 
son, who discovered Titania Sept. 14-15 at Washington; Forster and 
Leuer, who discovered Erato Sept. 14-15, at Berlin. 

Concordia is the first of the five telescopic planets discovered in 1 800. 
It is remarkable that the other four were all discovered in September, 
vithin an interval of five days. Erato was seen by Forster and Lesser 
while searching for the planet which Chacornac had discovered Sept. 12. 

Jjescarbault was not included in this number, his observation of the 
paseage of a planet across the sun's disk* March 26, 1859, not having 
been confirmed by other observations. 

The Cuvierian Prize, — This is a triennial prize designed to reward 
researches in the different branches of Natural Science to which Cuvier 
was moat devoted. It has been awarded three times. The first time 
to Agaasiz for his work on Fossil Fishes ; the second to Muller of Ber- 
lin; the third to Owen. Now this prize has been awarded to L^on 
Dufour of Su Sever (Department of Landes), for his patient researches 
in natural history prosecuted for more than half a century. Following 
10 the footsteps of Swammerdam and Rdaumur, L^on Dufour has been 
oocnpied mostly with the study of the organization and habits of insects. 

* See this Journal, [2], zzix. p. 416. 
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In a lon^ series of anatomicnl monographs he has shown the general 
characturistics of the interior structure of all the principal reprcseutatives 
of this gre.it division of articulate animals, liesiiling since 1814 in a small 
village at the foot of the Pyrenees he has devoted to anatomical inves- 
tigations all the time which his profession of medicine left at his dispc>$al, 
and even now at the age of more than 80 years, it is in researches of the 
same kind that he fills up the leisure of a green old age. The love of 
sciiMico has always been his only motive and the numerous sen'ices 
>i-hich he has rendered to zoology have brought him neither riches nor 
honor. 

Among the works presented for the Cuvierian prize the Academy baa 
noticed those of the American Zoologist, Girard, upon the Jchthyologic 
Fa tout of the Western Rer/iojis of the New World, and ftjxm the Reptiltt 
collected durinrf the voyaye of Copt, Wilkes in the Antarctic Seas. This 
work, says the Commission,* is not unworthy to take a place with the 
beautiful and important works with which Mr. Dana, the principal Natu- 
ralist of that Expedition, has enriched science, and the Commission con- 
sider this a fitting occasion to testify publicly the satisfaction which 
they experience in the zoological studies undertaken in America, and 
that so great an undertaking find3 there such powerful encouragement 

Chemical Prize, — The 1st prize of 3500 francs has been awarded to 
lU'rthelot "for his researches in Chemistry relating to the production, by 
synthesis, of certain chemical compounds existing in living bodies.** 
Tlie 2d prize of 2000 francs was awarded to Dessaignes *' for the produc- 
tion of succinic, aspartic, hippuric, aconitic, fumaric and racemic adds, 
by the transformation of gelatine sugar." 

The Report adds the following: **In making mention, at the present 
session, of the remarkable labors of Pasteur, the section of Chemistry 
wish to reserve the liberty of considering tliem in their full extent here- 
after, both in regard to the past and to the future." 

It is here proper to say that Pasteur, who ]ias especially shared the 
prizes of the Academie des Sciences, will next year have a new prize of 
6000 francs for the same class of labors which have been recompensed so 
frequently and in all forms.f This is a consoling circumstance proving 
that if, as the Commission of the Cuvierian prize say, there are savans 
whoso labors have conduced neither to riches nor honor, the counterpart 
is equally true in France. 

Prize in Experimental Physiology. — ^This prize was taken by Stilling 
(of Cassel) for his great work upon the ^' Structure of the Spinal Mar- 
row." Honorable mention was accorded to Philipeaux and Vulpian for 
their experimental Researches, ^''Sar la reyeneration des nerfs separes 
des centres nervetix:^^ and to Faivre for his work, *^Sur la modification 
gu* eprouvent apres la mort, les proprictes des nerfs and des muscles chez 
les grenouilles,^^ 

Among the medical prizes we may mention that given to Devaine for 
the " Traite des Entozoaires et des maladies vermineuses de Phomme 
et des animaux,^^ a work which compared with what had previously 

* Composed of Messrs. Flourens, Elie de Beaamont, Geoffroy St Hilaire, Serrer 
and Milne Edwards (reporter.) 
f See this vol., p. 1, for a notice of Pasteur's recent Ubora. 
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ippeared, forms an era in science and in medicine so far as they are con- 
cerned with the intestines. A prize was also decreed to Bergeron for 
his treatise upon StomaHte ulcereuse des soldats (soldier's sore mouth). 
This is a contagious disease which may be reproduced with some modi- 
ficatioDS by inoculation ; this the author proved upon himself. Accord- 
ing to documents collected by him it appears to be demonstrated that 
the appearance of ulcerated mouth was epidemic in the French army 
near the end of the eighteenth century. It happened that of all the 
great armies of Europe, those of PoKugal and Belgium together with 
m French army, were the only ones in which this disease was observed 
in the form of an epidemic The crowding of soldiers in the camp, in the 
bemdn, and in the body guard, appears to have been the principal cause 
of the derelopment and propagation of this affection. Bergeron has 
latioduoed the chlorate of potassa in the treatment of this malady. This 
method shortens the period of the disease, and if employed in the com- 
meocement it frequently obviates the neccessity of sending the soldier to 
the hoNq>ital. 

AmoDff the Doctors Laureate of the Section of Medicine are also Doc- 
ton Tordc, and Czermack, of Vienna, for the perfection which they have 
ffiTen to the laryngoscope; and Marey, for an instrument which registers 
ue beats of the pulse. It is known that to observe the pulsation of the 
artfliy it is necessary to mtike considerable pressure upon the vessel. Re- 
entlj Yierordt made experimentB of this sort with his sphygmograpK 
TUa imtmment, which caused serious errors, has been gradually perfected 
hj Marey, who subjectB the artery to elastic pressure which can be 
nadaated at will according as the pulse is more or less depressed, that 
a to say, in proportion to the greater or less tension of the blood in 
the artery. This elastic instrument receives from the vessels alternate 
motiona of elevation and depression, transmitting them to a lever which 
magnifies them and expresses faithfully every motion on an enlarged scale. 

aubfteis proposed for prizes next year. 

The following are some of the subjects announced for the grand prizes 
IB physical sciences for next year : 

lit Comparative anatomy of the nervous system of fishes. 

Sd. The study of vegetable hybrids in reference to their fecundity and 
the perpetuity or non-perpetuity of their characteristics. 

Sd. The changes which take place during germination in the consti- 
tatbn of the tissues of the embryo and perisperm and in the substances 
enclosed in these tissues. Also to attempt by reliable experiments to open 
a new course of investigation upon the ** generations called spontaneous.** 

Numbers 1 and 2 should be presented before Dec. 31, 1861. 

No. 8 should be presented on or before Apr. 1, 1863. Each prize oon« 
lists of a gold medal of 8000 francs. 

Medical prizes. 

IsL History of the Pellagra. (Scorbutus Alpinus or JSlephantiasis 
lialiea.) 

2d. The application of electricity to therapeutics. 

Each prize is one of 5000 francs. 

Besides these there will be prizes for discoveries or inventions relating 
to the healing art ; prizes will also be given to those persons who shall 
find means of rendering an art or a trade less unhealthfui. 
Am. Joua. ScL— Sbcohd Saans, Vol. XXXU, No. M.— Jult, 1861. 
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Chrand Surgical Prize — For the pitierv aiion of Umh» hy the praerva- 
Hon of the periosteum. — ^This is a prixe of 20,000 francs, to be awarded, 
if tbere is a suitable occasion, io 1866* The following b an extract 
from the jezplanation of the object for which this prize is offered ai 
published by Flonrens. 

*^ Nui^erous facts have proved that the periosteum has the power of 
producing bone. Recently some remarkable fiactB in human surgery 
have shown ihut very extended portions of bone have been repro- 
duced by the periosteum which remained. The time appears to have 
arrived to call the attention of surgeons to a great and novel study which 
is interesting at once to science and to humanity. Those who engage in 
it will not rorget that their labor is at once practical and that they are 
laboring for man, and that it draws no less upon their respect for human- 
ity than upon their intelligence." 

The Academy had decided that the prize should be 10,000 firancs. 
When informed of this decision the Emperor, fully appreciating the ben- 
efits to be derived from such progress m surgery, immediately caused a 
communication to be sent to the Academy that the prize ahould be 
doubled. 

The prize will therefore be 20,000 francs. The essays, written in 
French, should be presented to the Secretary of the Institute before the 
1st of April, 1866. 

Employment of Glycerine in Surgery. — ^The first application of giy- 
joerine in the treatment of disease appears to have been made in England 
about the year 1846. Having been first employed in certain diseases of 
the skin, it was applied by Dr. Demarquay m the treatment of wounds, 
ulcers, and certain affections of the genital organs. It was afterwards 
successfully applied to the dressing of wounds and even to those which 
had become painful. In an epidemic of hospital gangrene which occurred 
at the Hospital St I/>uis at Paris after having employed without suc- 
cess lemon juice, nitric acid, and the red oxyd of iron, Demarquay made 
use of glycerine with a success surpassing his expectations. 

Antagonism of the poisoning effects of strychnine and curare. — ^We 
have previously noticed* experiments on this point made by Dn Vella of 
Turin. The author has shown that the curare destroys the effects of a 
dose of strychnine which would produce de^th when taken alone into the 
stomach or when injected into the veins. For by exhibiting together the 
curare and the strychnine^ either separately or previously mingled, far from 
increasing the poisonous action of these substance^ it is possible to neu- 
tralize them and cause their effects to disappear. The two substances 
do not exercise any chemical action upon each other, from whence it ap- 
pears that the antagonism of their poisonous effects results from action 
wholly physiological. 

An unpublished m£moir by Lavoisier. — The works of Lavoisier are to 
be published at the expense of the government, and under the auspices 
of the minister of public instruction. Dumas, who has undertaken to 
^it them, has found many of his writings hitherto unpublished, one of 
9?hich has just been published in an extremely interesting volume enti- 

* YqL jvjl, 269. March, 1860. 
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tied, ^Lefons de Chimie professSes en 1860, par MM, Fasteur, Cahour, 
Wurtz^ Bertheloty Sainte Claire Deville, Barral et Dumas,^ Each of 
these eavans has prepared a lecture upon a subject of his own selection. 
We shall notice these subjects further on in the bibliography — ^we only 
itate here that the lecture by Dumas is designed to make known two 
nupubliahed documents which he has discoveml, the one written by La- 
Toisier, the other by Leblanc the inventor of the artificial soda. 

The paper of Lavoisier relates to the chemical statics of organized 
beinffs ana is at least fifty years in advance of the scientific knowledge of 
bis times. 

We all remember the sensation occasioned at the appearance lA 1&40; 
of a work of Dumas and Boussingault, entitled, ^^Lefon sur la statique 
dtimique des itres organish^ and which was so brilliantly expounded 
by Dumas at a session of the Faculty of Medicine of Paris. But the har- 
mony which was thus announced — the discovery of which was the fruit 
of twenty years labor — ^this brilliant discovery Lavoisier had long before 
foreseen. Dumas says, '* Six years before the publication of La ataiique 
ckemique des itres organisis^ I received from the Academic des Sciences- 
at the instance of the Minister of Public Instruction, the appointment to 
collect the information necessary for giving advice in relation to an edi- 
tion of the works of Lavoisier. On that occasion Arago made known to 
08 the existence of the records of the laboratory of Lavoisier, then in his 
possession, and also of writings of this great man remaining in the hands 
of his family. These papers having been communicated to me I pro- 
ceeded to a careful and attentive examination of these noble relics." 

It was quite recently while examining the administrative papers of 
Lavoisier, seeking for information in regard to the prize founded by the 
Academy in reference to the decomposition of sea salt, for the purpose 
of extracting soda, that Dumas discovered a note, wholly in the hand- 
writing of Lavoisier. This note, probably written as early as 1792, ap- 
peared to be the programme of one or more prizes which it was pro- 
posed to found in the name of the Academy. 

We have space for only a few reflections suggested by the interesting 
memoir of Dumas. Seventy-five years after the hand of Lavoisier traced 
those lines, the world gains from them new evidence of the genius of 
this great investigator. This memoir testifies also the great modesty of 
Lavoisier. To it he committed in a way calculated to conceal his per- 
sonality, absorbed as it was by that of the Academy, truths which were 
revealed only a half century after his death and as the result of studies 
which employed twenty years of the lives of those who like Liebig and 
others, thought they had discovered them for the first time. 

The following is the note of Lavoisier : — 

*' Vegetables obtain the materials necessary for their organization from 
the surrounding air, from water, and in general from the mineral king- 
dom. Animals feed either upon vegetables or upon other animals, whidi 
have been themselves nourished by vegetables, so that the materials of 
which they are formed are in the last resort drawn from the air or from 
the mineral kingdom. 

•* Finally, fermentation, putrefaction and combustion are perpetually 
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retarning to the atmosplierio air and to the minend kingdom the sab- 
Btances which vegetables and animals have borrowed from iL 

*' By what processes does natare keep in motion this wonderfdl circa- 
lation between the two kingdoms t How does she form subatances com- 
bustible, fermentible and patresdble with combinations which did not 
previously possess these properties t These are impenetrable mysteries. 
We thus dimly perceive thiU; while combustion and putre&ction are the 
means which nature employs for returning to the mineral kingdom the 
materials which she has drawn from it to form v^tables and animals, 
vegetation and animalization must be operations the reverse of com- 
bustion and putrefaction. 

^ It is therefore to animalization, or the nutrition of animals, that the 
Academy invites the attention of savans of all nations. The Acad- 
emy does not conceal the hct, that the problem which it proposes for 
solution embraces an immense extent, that it supposes an analytical 
knowledge of those substances which serve as nutriment to animals, 
the alterations which they undergo successively in the canal which re^ 
ceives them by the mixture, 1st, with the saliva, 2d, by mixture with the 
gastric juice, dd, by mixture with the bile, which supposes even to a e6^ 
tain extent the analytical knowledge of these different fluids and humon. 
It supposes also a knowledge of the gases which are disengaged du^ 
ing the process of digestion, the manner in which digestion mmishes to 
the blood that which is thrown off from it by respiration. In fine, as 
animals in a state of health and when they have attained their foil 
growth recover from the losses suffered each day and refi;!un the same 
weight they had the previous nighty consequently the loss and gain 
are equal, the loss being compensated by the food which the animals 
consume daily. 

'' The Academy in thus presenting the whole scope of a great theme 
does not suppose that any one who undertakes will oe able to resolve it 
completely. But the Academy permits each one to handle the problem 
in such a manner as he thinks convenient and the prize will be pro- 
claimed in favor of him who shall resolve any portion of the subject It 
hopes moreover to be able to recompense by its acknowledgements, 
those who undertake the investigation but do not obtain the prize. 

^^ The Academy therefore intends to repropose from time to time the 
different portions of the same subject whicn have not been previously 
treated." 

Dumas concludes his memoir as follows : '' If it is asked what were the 
ideas and opinions of Lavoisier in regard to questions in organic chemis- 
try, we must reply, 

1st. He had discovered the process which serves to make all organic 
analyses, viz, their combustion by oxygen. 

2d. That he had learned also, as his laboratory records show, that 
instead of burning them in oxygen gas he was able to bum them by 
means of metallic oxyds, and instead of measuring the resulting carbonic 
acid gas, he had the means of weighing it after having absorbed it in two 
successive flasks of liquid potassa. 

dd. That he believed the bodies belonging to organic chemistry ought 
to be considered as the oxyds or acids of compound radicals. 
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4tli. Lastly, that he understood the principal characteristics which dis- 
tioguish the life of animals from that of plants ; the character which per- 
tains to each of the two organic kingdoms in the equilihrium of the 
forces of life ; the part also which mineral matter serves in organic na- 
ture, combustion, and generally all which relates to its reduction." 

The second unpublished document in this Tolume is by Leblanc, the 
inventor of the process for preparing soda from sea salt This docu- 
ment relates to the mode of action of nitrogenous substances employed 
as fertilizers. 

7%e tunnel of Mount Cems. — ^We have frequently noticed this gigan- 
tic enterprise* tiie object of which is to pierce the Alps and to unite Italy 
and France by means of a grand, tunnel passing under the Col de FrSfus 
to the southwest of Mount Oenis and where it had a height of 2949 
metres (9675 feet) We have seen that the subterranean passage termin- 
ates in Italy near the village of Bardonndche and commences in Modane 
a small village in Savoy (in France). It debouches at a hundred metres 
above the road which leads to Turin across »Mount Cenis. The subter- 
nnean way is 1338 metres (4390 feet) above the level of the sea. It has 
above it 1610*73 metres of calcareous rock. By reason of this enormous 
superincumbent mass, it is not possible to open ventilating shafts. 
The road will be subterranean through its whole extent and have no 
communication with the free air except at its two extremities. The 
length of the tunnel will be 12250 metres (40,191 feet or a little more 
thim 7^ miles). 

As yet the work of piercing the tunnel has advanced very slowly : on 
the side of Bardonn^ne it has not advanced beyond 600 metres, and 
on the side of Modane where the rock is harder it proceeds with a little 
leas rapidity and it has penetrated only 500 metres into the interior of 
the mountain. The worss do not advance very rapidly and will require 
considerable time for their completion in spite of the labor incessantly 
put forth to perfect the means of excavation. 

A problem more diflScult to be resolved arises from the necessity of 
renewing the air in the interior of the tunnel, on account of the resistance 
which uie compressed air meets with in the veDtilatinfi; tubes. These 
tubes are 20 centimetres (about 8 inches) in diameter. The friction which 
they exert increasing in proportion to the distance passed over will be 
very great, perhaps not admitting of a solution. The question will be to 
give motion to machinery in the tunnel by means of air compressed in 
reservoirs with walls sufficiently stroug as was proposed in 1858 in this 
Joumalf as a motor suitable for working in long tunnels. 

OnrruART. — Cordier (Pierre, Louis, Antoine) died the 30 of March 
last at the age of 84 years. Born at Abbeville March Slst, 1777, in 
1793 he entered the school of public works and passed in 1795 into the 
Corps des Mines. He joined the expedition to Egypt as a member of the 
Scientific Commission. He there executed many topographical labors, 
especially excavating the ruins of San6 (the ancient Tanis). On his 
return to Europe having been shipwrecked upon the coast of Calabria he 
profited by the misfortune by studying the mineralogy and geology of 

* This Journal [2], zxv, p. 96. f Ibid. [2], zzvi, p, 98. 
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that proTiDoe of Italy. Returning to France he resnmed in 1808 lui 
position of Engineer. Alwajt at his studies, he continued, with the sd- 
▼ice of Ha&y, his researches in mineralogy and geology which were com- 
menced under Dolomieu. In 1804 he was at w Canary islands when 
he studied the action of volcanoes. 

Taking for the object of his studies a science which was then in iti 
infancy, Cordier bectune without much effort one of the founders of the 
science of geology. His investjjzations, the friendship of BLaUy and the 
protection of the mineralogist Ramond, secured him admission to the 
Academic des Sciences where he took the place of HaUy in 1822. 

Nominated general inspector of mines in 1831 he thenceforward pe^ 
formed the administrative duties of the office. 

He was not without honors and dignity under the dynasty of Ix>aii 
Philippe, and in the meanwhile he preserved all his independence and 
was never the courtier of power. 

In the midst of his administrative functions Cordier still performed 
his duties as Professor of geolocy at the Jardin des Plantes, where he 
continued to the last a course m which ffeol<^ was taught as it had 
been in 1825. Cordier had neglected paleontology; he was the oldest 
engineer of mines as he was the representive of the old school of 

geology, and he had litUe favor for the new theories and doctrines which 
ad transformed science around him. 

Acclimation. — Sheep^ — ^The Zoological Society of Acclimation con- 
tinue their labors with success, and find themselves in correspondence 
with all ^arts of the world. At the garden of acclimation which wsa 
founded in the Bois de Boulogne the Society has established weekly 
consultations upon different questions relating to acclimation and do- 
mestication ; it has founded prizes many of which have been, awarded 
this year to recompense real success. A number of these have been 

given for the propagation of sheep called Graux de Mauchamp^ originated 
ut a few vears since and now celebrated for its beautiful and silken 
fleece. This race of sheep was originated about 1850 by a distinguished 
cultivator M. Graux : a lamb having been bom at Mauchamp with % 
fleece of a remarkable silken quality he undertook to obtain a new race 
of sheep and by superior intelligence he was successfuL 

At present the silky wool called Graux de Mauchamp has taken an im- 
portant place in French industry, and even in 1855 it had become cele- 
brated. These results have been obtained by Davin a woolen manufac- 
turer. Since then this manufacturer has introduced to commerce and 
industry the fleeces of lanuu^ and alpacas, the fine hair of the camel and 
of the Angora goat introduced into France and Algeria by the Society 
of Acclimation. The flesh of the Angora goat aLK> constitutes an ex- 
cellent article of food. 

Acclimation of the Silkworm, — ^This question, in which the Society 
of Acclimation has been engaged since it was founded continues to be 
studied with great activity. The cold and rainy season of 1860 was not 
favorable for attempts at propagating in the open air either the silkworm 
of the Ailanthus glandulosa, or of Uie Ricinus ; the latter of which has 
been introduced from the Canary isles. The difficulty in our country, is 
to delay the hatching of the cocoons until the Ricinus puts forth leaver 
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Biieville baa been engaged in this enterprise and haa already 
me success. This desirable result, of baring a crop only 
as been realized with tbe silkworm of the mulberry tree, 
3t been obtained with that of the Ricinus t 
n of the Ostrich. — For a long time the possibility of ac- 
) ostrich has been doubted, the giant of birds, it haa been 

elephant the giant of quadrupeds, refuses to permit its pos- 
nslaved. This is an error. In Algeria in the garden of aocli- 
strich is fruitful and rears its youns; aa well aa at Florence 
^cal garden of Prince Demidoff and also in the royal park 
>n in Spain. It remains to be known whether individuals 
red in captivity can continue their species. If the Society 
)n undertakes the domestication of tne ostrich it is because 
mishes a great trade, 1st, in plumes; 2d, in eggs, one of 
)rth twenty-one hen's eggs ; 8d, the flesh is very exoellmit. 
leeks to introduce in France and Algeria the Nandcn (Non- 
ill species of ostrich which lives in South America (Patago- 
onue coioar of New Holland, which like the ostrich is a true 

and the plumage of which is an article of commerce. 
m of the Cotton-plant — We have recently mentioned the 
forts made to popularize the culture of cotton in Algeria* 
lew impetus has been given to this culture which in 1858 

hectares and in 1859, 1,Y17. Laborers were wanting to 
to this desideratum of commerce, but they are about to be 
the introduction of Chinese coolies. England is making 
for the culture of cotton in India, in Egypt, at Port Natd 
a. The interior of Africa where cotton grows spontaneously 
attracted attention and the 750 bales of very fine Georgia 
L Algeria furnished in 1858 have now (April 12, 1861) b^n 

ohy, — Tbe following works have been published by Hachsttk, 
arrazin, Paris : 
Chimie professSes en 1860, 1 vol. 8vo. — We have spoken 

1 work in connection with the works of Lavoisier. 

tures are upon subjects in which the several authors have 
igations or discoveries, viz : 
upon molecular dissimilarity, 
on the history of organic radicals, 
pon the glycols. 

on synthesis in organic chemistry. 

laire Deville, on numerical laws in chemistry and the varia- 
r constants. 

n the influence exercised by the atmosphere upon vegetation, 
listoric memoirs concerning Lavoisier and Leblanc. 
Precis de Chimie industrielle, 4 th edition. 3 vols. 8vo. with 
s fourth edition comprises a great numjber of improvements 
in the chemical arts. The work is divided into two parts, 
emical arts concerned with mineral substances. 2d, indua- 
lich deal with organic substances. The most important pro- 
1 in this work is in relation to sulphur, oil, caoutchouc, glass. 
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preservation of wood, sugar, dUiillaiion, gelatine^ P^P^% iUuminating pot, 
heating by gas, the bituminous cements, ic 

Peclet, — NouveaiLx documents relatifs au chauffage, 1 toI. 4to. with 
plates. — This volume which follows the g^reat work of P6c]et entitled 
^ Traits de la Chaleur," relates especially to the heating and ventilation 
of public establishments, as hospitals and prisons. We find here interest- 
ing details in regard to the heating of the Hall of Sciences of the Institute 
and of the celebrated glassworks of Baccarat There are also the usosl 
formulas in relation to cooling and the transmission of heat through dif- 
ferent bodies. 

Pay en, — Des Substances Alimentaires, — ^A small 12mo. treating of the 
methods of improving alimentary substances, of preserving them, aod 
also of detecting their adulteration. This is a synopsis of the course of 
public lectures by Payen at the Conservatoire des Arts et Metiers, delir- 
ered by request of the government 

Heuzi, — Les Plantes Industrielles, 2 vols. 8vo. — ^This work follows 
a treatise on fertilizers by the same author, which we have already mo- 
tioned. The new work treats of the culture of plants which furnish the 
food of commerce and such as are used in the arts. Tome I treats of 
oleaginous plants, tinctorial plants, saliferous plants, and those used 
as condiments, &c. Tome 11 is devoted to textile, narcotic, aromatie and 
medicinal plants : and pUmta which produce sugar and alcohoL 



SCIENTIFIC INTELLIGENCE. 

I, PHYSICS AND CHEMISTBY. 
Phtcxcs. 

(1.) On the propagation of heat in gases, — Magnus has communicated 
to the Royal Academy at Berlin, a memoir on the propagation of best 
in gaseous media, the principal results of which are as follows : 

1. The temperature whicn a thermometer finallv assumes in a space 
which is warmed from above is different when this space is filled with 
different gases. 

2. This temperature is higher in hydrogen than in any other gas. 

3. The temperature is also higher in mis gas than in vacuo, and the 
greater the densitv of the gas, the higher is the temperature. 

4. Hydrogen therefore conducts heat like the metals. 

5. In all other gases, the temperature which the thermometer finally 
assumes, is lower man in vacuo, and the more dense the gas employed, 
the lower is the temperature. 

6. We must not however conclude from this that gases do not conduct 
heat, but only that they do this to so small an extent that the action of 
the conduction is counteracted by the resistance which they oppose to 
the passage of heat. 

7. The remarkable conducting power of hydrogen is shown not only 
when this is freely moveable but also when it is contained between pieces 
of eiderdown or any other substance of a loose texture which prevents 
its motion. 

8. All gases, hydrogen included, offer resistance to the passaffe of rays 
of heat, and the more extended they are, the greater is this resistance. 
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Of all gases, atmospheric air or its constituents condact heat most 
jtly. 

The passage of heat is different according to the source from which 
les. The rays emitted by boiling water exhibit the greatest differ- 
in their passage through different gases. 

Of all colorless gases, ammonia transmits the least heat ; after this 
at gas. 

By the application of a tube, the action of the rays of heat can be 
ised like that of rays of light. 

The character of the walls of the containing yessd changes the 
rtion in which rays of heat pass through the gases contained in 
ibe. 

The character of the walls also changes the proportion in which 
lys pass through different gases. 

From this, it follows, that rays reflected from different surfaces are 
Ditted by gases, with different degrees of facility. 

Hydrogen always transmits rays from different sources of heat, 
isily than atmospheric air. 

The marked increase in temperature which a thermometer placed 
'drogen undergoes when the gas is heated from above, does not 
ore depend upon a greater capacity of transmission but only on a 
sr conducting power. 

The greater conducting power of hydrogen for heat presents a new 
lent in favor of the analogy of this substance to the metals. 

Hydrogen also conducts electricity better than the other gases. — 
. Ann., cxii, 851. w. g. 

On a new Unit of Mectrical Hesistance, — ^Mattiessen proposes to 
>y as a unit of resistance in electrical measurements, the resistance 
fire composed of two parts by weight of gold and one part of silver, 
g a length of one meter and a thickness of one millimeter. The 
»r shows that this alloy conducts electricity with almost equal facility 
ferent temperatures between 0^ and 100^, that small quantities of 
rities do not sensibly affect its conducting power, and that the an- 
ig of the metal is also without sensible influence. The memoir 
ins empirical formulas by which the small differences in conducting 
r occasioned by variations in temperature may be taken into ac^ 
r. The standard wire should be varnished to protect it from the 
1 of mercury. -^Po^^. Ann,, cxii, 353. w. o. 

}ie, — It remains to be seen if the proposed alloy retains its specific 
icting power after it has been frequently used. It is well known 
wires of copper undergo great changes in this respect. w. o. 

On Spectral Observations, — Mousson has described a simple arrange* 

of a prism for exhibiting the fixed lines in spectra from different 
es ; the author terms this apparatus a spectroscope. A description 
e apparatus is prefaced by a mathematical investigation of the con- 
is wliieh are necessary for the production of a perfectly distinct 
rum, for which however we must refer to the original paper. The 
-atus itself consists essentially of a tube blackened internally, and 
ig at one extremity a plate of metal, with an adjustable slit for the 
ssion of light The prism is placed at the other extremity of the 
JouB. Soi.— Second Sbbibs, Vol. XXXII, No. 03.— Mat, 1861. 
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tube, 80 that the eye of the observer may be brought close to its second 
refracting surface. The tube is attached to an appropriate stand, so that 
it may be conveniently directed to the light to be examined, and the eye 
of the observer is protected from esttraneous light by a small screen of 
metal attached to the tube. The edges of the slit must be ground per- 
fectly true. 

This apparatus does not require a darkened chamber or delicate and 
difficult adjustments. It answers equally well for observations on the 
solar spectrum, on the absorption lines of liquids and gases, on the elec- 
tric f^pectra of Masson and Pltlcker, and on the chemical lines of Eirch- 
lioff and Bunsen. — Fogg, Ann,^ cxii, 428. w. o. 

Note. — This apparatus is constructed in New York by Mr. Charles 
Sacher, under my direction, the prism being supplied by Mr. Henry Fitz, 
the well-known optician. The price of the instrument complete with ad 
equilateral flint glass prism, is |25. w. o. 

4. On the Absorption and Radiation of Heat by Qa»et and Vapors, and 
on the Physical connection of Radiation, Absorption and Vonduction.— 
Ttndall has communicated an important and interesting paper on the 
absorption and radiation of gases which is in some respects complementary 
to that of Magnus noticed above. The apparatus einployed consisted of 
] . a copper cube with one of its faces covered with ]ampl)lack and filled 
with water kept boiling. This forms the source of radiant heat ; 2. of a 
brass tube 2*4 inclies in diameter ntld divided into two compartments, a 
and 6. The portion a is destined to rec^^ive the gases and vapors ; it is 
closed at its two extremities by two transparent plates of rock salt and 
communicates with a good air pump: its length is four feet; B is the 
<!hamber between the tube a ana the cube C. A vacuum is kept in this 
tube, so that the radiant heat traverses the vacuum, before entering the 
tube a. To prevent the transmission of heat by metallic condnctioti ftx)m 
the cube C, to the tube a, the chamber b is partly surrounded with an 
annular space in which cold water circulates, d. Of a thermo-electric 
pile furnished with two conical reflectors, and connected with a galvan- 
ometer; one face of the pile receives the rays which have traversed 
the tube a. 4. Of a second cube C also filled with boiling water and the 
rays from which fall upon the second face of the pile. Between the cube 
C and the adjacent surface of the pile, a screen is placed, which may be 
moved backward and forward, so as to make the two sources of heat 
exactly neutralize each other. A vacuum is then made in the tube a, and 
the chamber 6, and the needle of the galvanometer is brought exactly to 
by means of the screen. The gas or vapor to be experimented upon 
is then introduced into the tube a; if it possess a sensible power of ab- 
sorption, it will destroy the equilibrium previously existing. The devia- 
tion of the galvanometer properly reduced gives the measure of the 
absorption. 

In this manner the author experimented with eight gases and 13 vapors, 
and also with atmospheric air. Oxygen, nitrogen, hydrogen and atmo- 
spheric air absorb respectively about 0*3 per cent of the rays of heat ; this 
was the feeblest action observed. The strongest action is that of olefiant 
gas, which under a tension of one atmosphere absorbs 81 per cent of the 
calorific rays. Between these two extremes must be placed ozyd of carbon, 
oarbonio acid, protoxyd of nitrogen, and sulphydric acid. 
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Below a certain tension which varies with different ga^i^r^. the qu^intity 
f heat absorbed is exactly proportioned to the density of the ^\^. Al:K>ve 
Ills tension, the rays on which the principal power of absorption is 
xerted, are gradually extinguished so that each increase of density pro- 
uces a less effect In the case of defiant gas for instance, by tailing a 
olurae of 3\|> of a cubic inch as unity in a series of fifteen of these vol- 
mesy an absorption was obtained exactly proportioned to the quantity of 
as; then the relations of the successive absorptions gradually approach 
n equality. 

In the case of vapors, the naost energetic action is that of sulphuric 
her ; the least energetic is that of bi-sulphid of carboq. By cpmparing 
nail volumes and equal tensions, the absorption of the vapof of pulphuric 
her is ten times greater than that of defiant ga^ and ljO,000 Upies 
reater than that of hydrogen, oxygen, etc. In a fine day in November, 
le aqueous vapor in the atmosphere produced 15 tiroes the fibsprption ojf 
le air itself. This great absorbing power is exerted upon rays copiing 
om a source of low temperature, whence wo must conclude ^ba^ the 
}ueous vapor in the atmosphere roust powerfully intercept the ray^ )rhich 
ad to pass from the earth into the planetary spaces. Variations in the 
lantity of vapor in the atmosphere would tlierefore necessarily produce 
^rresponding variations in climate. Oxygen obtained by the electrolysis 
' water has a power of absorption four times greater than the same sub- 
ance which has been passed through iodid of potassium. Thb ijicrease 
due to the presence of ozone. 

The author studied the radiation of gases by making them pass over 
sphere of heated metal from which they rose in a column in front of 
e thermo-electric pile. In this manner it was found that the order of 
diatiou is exactly the same as that of absorption. 
This reciprocity of absorption and radiation appears to the author a 
mple mechanical consequence of the theory of an ether ; but why has 
le molecule so great and another so feeble a power of producing or 
Testing calorific rays ? The author suggests that the explanation is to 
\ found in the fact that the gaseous elements examined all exhibit radia- 
)ns and absorptions which are excessively feeble when compared with 
ose of compound gases. In the first case, the action is produced by 
ciliating simple atoms — in the second place, by oscillating systems of 
oms. Thus oxygen and hydrogen, which taken separately or mechani- 
.lly united produce an effect which is scarcely sensible, when they are 
lemically united to form oscillating systems of aqueous vapor, are able 
produce a great effect. 

In like manner, nitrogen and hydrogen which produce little effect when 
ey are separated, exert an enormous action when they are combined to 
rm ammonia. The same relation exists between Uie absorbing and 
idiating powers of other simple gases and their compounds. — Compter 
*.mdu8, T. Hi, p. 364. w. o. 

5. A Note on the potoer of Polarization qf American Oil of Turpentine ; 
y Dr. F. Mahla. (In a letter to the Editor.) — It has been already 
lentioned by Guibourt and Boucliardat, that the American oil of turpen- 
ne possesses a power of rotation of 18***6 to the right. 
Numerous exj>oriments with commercial spirits oif turpentine enable roe 
state, that its power of rotation is far from being constant I have ex. 
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amined specimens, which had a power of rotation of 14^ (28^ in my in- 
Btrument with a tube of 200 millimetres) while others turned it 20® to 
the right Most of the specimens possessed a power of rotation of lO'^'S. 

Oil of turpentine of 19^*5 subjected to distillation together with water, 
yielded two oils of different rotating power. The first distillate rotated 
22**'6,— the last portion 16**'38. 

The rotating power of neither of these two portions was changed by 
redistillation. 

The boiling point of the first portion was a few degrees lower than that 
of the second portion. It commenced boiling at 295^ F., while the 
thermometer was constantly rising, until it reached 312^ Th« second 
portion did not boil before the thermometer had reached 309^ F. The 
final boiling point of the latter did not exceed 315** F. 

These data seem to indicate that the American oil of turpentine con- 
sists of two or more diflferent hydro-carbons, which are probably polymeric 

to each other. 
Chicago, Jan. 12, 1861. 

Ohsmutet.— 

6. On Salts of Chlorine and other Electro-negative Elements^fScufn- 
ZBKBBRGBR has succecded — according to his own statement — in preparing 
acetates of chlorine, iodine and other electro-negative radicals. When 
acetate of soda is mixed with chlorid of iodine the ensuing reaction is 
represented by the equation 

C^HgNaO^-l-Cl IzrC^HgO J+NaCl. 
The new substance C^HgO^I is solid, white, and crystalline ; it is iso- 
meric with iodacetic acid Q2^2^)^4,^ ^^^ differs from it entirely in 
properties. Anhydrous acetic and hypochlorous acids unite at a low 
temperature and form acetate of chlorine. 

This compound is a colorless liquid : it is decomposed by water into 
acetic and hypochlorous acids; it explodes violently near 100** giving 
chlorine, oxygen and anhydrous acetic acid. Even at ordinary tempera- 
tures it is gradually decomposed. An acetate of cyanogen appears to be 
formed by heating a mixture of equal equivalents of acetate of silver and 
iodid of cyanogen. Anhydrous sulphuric acid absorbs anhydrous hypo- 
chlorous acid, giving a very stable dark red liquid which the author be- 
lieves to be a sulphate of chlorine SO^Cl or S20sCl2. These results 
require confirmation but if reliable are of great interest and importance. 
— Comptes Rendus^ lii, 135. w. o. 

7. On Polyglyceric Alcohols and Anht/drids. — L0URBN90 has found 
that glycerine like glycol is capable of forming polyatomic molecules by 
what may be regarded as successive condensations. Thus ordinary 
glycerine being represented by the formula 

diglycerine alcohol has the formula 

It ia a oolorlesa thick liquid boilug at 220°-230° in vacuo. The author 
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compares this body to pyrophoeplioric, pboephoglyceric, and dtroglyceric 
addsy the fornmlas being 

pe ) PO 

A second compound boils at 275^ to 285^ under a pressure of 10™°* and 
18 Btili more yiscid. 
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Its formula is Yt^^^ V 0« : it appears to lose water by repeated distil- 
lations and to give its first anbydrid ^ ^H^ C 
The author also obtained a colorless oily liquid having the formula 

This compound is formed from pyroglycerine by the elimination of two 
equivalents of water. The author terms it meta-glycerine or pyroglycide 
and compares it with MaddrelPs insoluble metaphospbate P0 ) 

PO [ e.. 

NaJ 

Glycide (not yet obtained) would correspond to Graham^s metaphos- 
pfaAte 

€,H,)eatoPe)^ 

while one of Fleitmann's and Henneberg's metaphosphates would cor- 
respond to a triglycerine anbydrid 

8Pe ) e. to 3€aH, ) ^ 

Naf Xr^- 

These parallels are very interesting and suggestive. — Comptes Rendua^ 
111, 369. w. o. 

8. On Ozone^ Nitrous Acid and Nitrogen; hj T. Sterrt Hunt, 
F,R.S.^ (Extract of a letter to one of the Editors, Jan. 29, I860).-— The 
formation of a nitrite when moist air is ozonized by means of the electric 
spark (the old experiment of Cavendish,) or by phosphorus was shown by 
Rivier and de Fellenberg, who concluded that the reactions ascribed by 
Schdnbein to ozone were due to traces of nitrous acid. The subsequent 
experiments of Marignac and Andrews have however established that 
ozone is really a modification of oxygen, which Honzeau has shown to 
be identical with the so-called nascent oxygen, which is evolved, together 
with ordinary oxygen, when peroxyd of barium is decomposed by sul- 
phuric acid at ordinary temperatures. The spontaneous decomposition of 
a solution of permanganic acid also evolves a similar product having the 
characters of ozone. 

lielieving that the nitrous acid in the above experiments is not an acci- 
dental product of electric or catalytic action, but dependent upon the 
formation of active or naecent oxygen, I caused a current of air to pass 
through a solution of permanganate of potash mixed with sulphuric 
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acid. Thq air, which had thus acquired the odor and other reactions of 
ozone was then passed through a solution of potash ; bj which process 
it lost its peculiar properties while the potash solution was found to con- 
tain a salt having the reactions of a nitrite. 

As I suggested in this Journal in 1848, 1 conceive gaseoos nitrogen 
to be the anhydrid amid or nitrjl of nitrous acid ; which in contact with 
water might under certain circumstances generate nitrous acid and am- 
monia. From the instability of the compound of these two bodies, how- 
ever, it becomes necessary to decompose one at the instant of its forma- 
tion in order to isolate the other. Certain reducing agents which convert 
nitrous acid into ammonia may thus transform nitrogen (NN) into 2NH,. 
In this way I explain the actipn of nascent hydrogen in forming ammonia 
with atmospheric nitrogen in presence of oxydizmg metals and alkalies. 
(Zinc in presence of a heated solution of potash readily reduces nitrates 
and nitrites with the evolution of ammonia.) 

Now an agent which instead of attacking the nitrous acid would de- 
stroy the newly formed ammonia would permit us to isolate the nitrons 
acid. Houzeau has shown that nascent oxygen is such an agent, at once 
oxydizing ammonia with formation of nitrate (nitrite ?) of ammonia, and 
thus when ozone (nascent oxygen) is brought in contact with moist air 
both of the atoms of nitrogen in the nitryl (NN) appear in the oxydized 
htate. 

From this view it follows that the odor and most of the reactions as- 
cribed to ozone are due to nitrous. acid which is liberated by the decom- 
position of atmospheric nitrogen in presence of water and nascent oxygen. 
We have thus a key to a new theory of nitrification and an es^planation 
of the experiments of Cloez on the slow formation of nitrite by the action 
of air exempt from ammonia upon porous bodies moistened with alkaline 
solutions. I hope soon to send you the results of my farther inquiries in 
this matter. 

Nsw Books. 

9. Die Lihre vom Galvctnismus und Ulectro-magnetisfnus, von Gustav 
Wiedemann. Braunschweig, 1861. 8®. — The first volume of an elabo- 
rate treatise on galvanism and the kindred subjects has just appeared 
under the above title. The work is in all respects admirably executed 
and is most complete and thorough. The text is copiously illustrated by 
excellent wood engravings, each special subject being treated from s 
mathematical as well as from an experimental point of view. A serious 
defect is the want of a complete and deUiiled table of contents or index, 
which would render the work much more convenient for the purposes of 
reference. The work is much too elaborate and extensive for a text 
book, but it presents so complete a view of the present state of the science 
that it will prove most valuable to the advanced student It is to be 
hoped that the second volume will speedily appear. w. g. 

10. Der Elictro-magnetismus von Julius Dub. Berlin, 1861. 8**.— - 
This treatise is devoted almost exclusively to the 'subject of the develop- , 
ment of magnetism in soft iron ; though the first sections give the theory 
of the galvanometer in its dififerent forms. The subject of electro-dynam* 
ics is not included. Though the author restricts himself to a compare- , 
tively narrow field, the wonc is extensive and thorough, and forms a most ' 
valuable contribution to our scientific literature. Prof. Riess' admirable 
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ise on Statical Electricity with the works of Wiedemann, DuBois — 
mond and Dub fonn an almost complete library of reference for the 
ect of electricity. A complete general treatise on magnetism is still 
ting. w. o. 

1 . Les Eleeiro-Aimants et L^ Adherence Magnetique par M. J. NicklIs, 
is, 1860. 8vo. — ^This book is devoted chiefly to a recital of the Au- 
's experiments on various forms of Electro-magneti made during an 
stigation to test the adaptation of magnetic adhesion for arresting the 
ion of railway trains. Most of the experimental data have already 
dared in this Journal and the Author's proposed nomenclature was 
(u in vol. XXX, p. 413. s. 

2. Die FluortscensdeeLiehtn-umpetreigenvan J. Pibko. Wien, 1861. 
-This pamphlet is a rather popular compilation from the diflferent 
Doirs which have appeared upon the interesting subject of which it 
ts. It will prove convenient for reference, especially for the purposes 
he lecture room. w. o. 

3. Einleitung in das Studium der Organischen ChemiSy von J. Schikl. 
ingen, 1860. 8^. — This excellent treatise followed close upon the 
ior*8 work on Organic Analysis,* and will be well received as a clear 

careful exposition of the views of the new school in chemistry. We 
especially pleased with the attention which the author pays to the 
Mical portion of the subject The work includes sections upon crys- 
>graphy, expansion, fusing and boiling points, tension of vapors, 
ut and specific heats, densities, specific volumes, evolution of heat in 
ibustion, optical constants, and laws of absorption and cohesion. The 
ptt'r on the classification of organic bodies by series is especially origi- 
aud valuable and the work well deserves translation. w. o. 

4. Allgemeine Encyclopddie der Physik. — Herausgegehen von Gustav 
iHTKN. Leipsig. 8®. — The eighth Lieferung of this work has reached 
kod coutuins the last part of Schmidts elaborate treatise on Meteorol- 

together with a continuation of Helmholtz's admirable paper on 
•biological Opti'!s. The treatise on Meteorology forms the 21st and 

vol. ot the entire work, the publishers wisely issuing the several 
ti«r,*«i as fast as they are prepared without reference to the order of the 
inies. The list of contributors embraces many of the first scientists of 
inauy and the work [promises to be a worthy successor to the Phys- 
iscbes Worterbuch of Gehler, now far behind the present sUite of 
nee, though indispensable as a work of reference. The new Enuyclo- 
ia forms })roperly a collection of separate treatises, each complete and 
liable in itself. The programme embraces 1. Introiluction to physics, 
Jrystallography. 3. General theory of forces. 4. Attractions. 6. 
»li*id mechanics. 6. Theory of waves and acoustics. 7 and 8. Pure 
cs. 9. Physiological optics. 10. Chemical action of light. 11. 
>lied optics. 12. Action of heat. 18. Theory of Heat. 14. Applied 
rraiw. 15. Magnetism. 16. Magnetism of the Earth. 17. Fric- 
h1 Electricity. 18. Galvanism. 19. Electro-magnetism. 20. Ap- 
d Electricity. 21. Meteorology. We trust that the work will be 
lerl forward with an energy commensurate with the magnitude of the 
ertaking. w. o. 

* See notice in this Journal, xzz, 166. 
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1 5. Chemical Oboloot : — ExperimenU on the deportment of CarbonaU 
of Lime at a high temperature^ both with fiuxee and alone ; by G. Ross. 
— Id. a recent paper on the heteromorphouB states of carbonate of lime, 
presented to toe Berlin Academy of Sciences, Rose gives the following 
experimental results: J. On heating a mixture in atomic proportions 
of the carbonates of soda and potash in a platinum crucible until in per- 
fect fusion, then adding small quantities of chlorid of calcium, the latter 
will be completely dissolved without effervescence. If the fused mass is 
allowed to cool and a portion of this is placed in water at the ordinsry 
temperature, it will gradually pass into solution leaving a pulverulent 
residue of carbonate of lime. An examination of this residue shows it to 
consist of an aggregate of very small globules ; after 24 hours — some- 
times in less time — these increase in size and are converted either into 
beautifully crystallized single rhombohedrons, or rhombohedral groups of 
calciie, 

II. If another portion of the mass is thrown into boiling water, boiled 
for some time, and the residue examined under the microscope, it will be 
found to consist of small prisms of aragoniie^ with occasional rhombohe- 
dral crystals of calcite, but none of the above mentioned globules; if 
the residue be allowed to remain under water, the prisms after a time 
are converted into minute rhombohedrons of calcite. These phenomena 
are then identical with those obtained when a mixture of the solutions 
of carbonate of soda and chlorid of calcium is made, as long since de- 
scribed by the author in his first article on this subject, see Pogg. Ann.^ 
(1837), xlii, 364. 

III. Instead of adding chlorid of calcium to the fused carbonates, pow- 
dered calcite, or rhombohedral fragments of calcite, chalk or-Aragonite 
may be substituted ; these dissolve completely, without effervescence in 
the flux and give the same results as above mentioned when the fused 
mass is treated with hot or cold water. 

IV. Oxalate of lime at a low red heat after losing the water it contains 
is converted into carbonate of lime with evolution of carbonic oxyd ; un- 
der the microscope the product appears to consist of minute amorphous 
globules* similar to those obtained above, and these remain unchanged 
when placed in water, even when, boiled the globules still retain their 
amorphous form — they are not converted into calcite. 

From the experiments thus far described it will be seen that rhombo- 
hedral carbonate of lime is never a direct product But according to the 
well known experiments of Sir James Hall made in 1804, this has been 
directly produced when chalk and compact limestone were exposed to a 
high temperature under great pressure. The author assisted by Mr. War- 
ren Siemens, has repeated Halfs experiment. A gun barrel was charged 
with dry elutriated chalk, this last was rammed into a compact mass, and 
then the gun-barrel was hermetrically sealed at both ends, and exposed 
to the heat of one of Mr. Siemens* gas furnaces. During the experiment 
the barrel sprung, and in the crack there appeared a taint blue flame, 
evidently of carbonic oxyd, the gun-barrel was then removed from the 

* Oxalate of lime is amorphous, and when converted by heat into carbooate, this 
character still remains. 
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furnace. Upon opening tbo barrel, the cbalk was found converted into a 
compact, light bluisb-white coherent mass, sligbtly lustrous on tbe frac- 
ture, and Tvitb cracks running through the whole. The surface was 
covered with a snow-white, earthy, well defined crust and the cracks were 
lined with white earthy particles, these, as well as the cruRt, were com- 
posed of caustic lirae. ITie compact mass, however, on examination proved 
to be unchanged in chemical properties, and its physical properties, 
though seemingly changed, when examined under the microscope shotted 
the same small globules, and identically tbe same properties as the unig- 
nited amorphous chalk. Although somewhat more coherent the chalk 
▼as not materially altered and in no wise converted into crystalline 
calcite. 

Tbo experiment repeated with fragments of rbombohedral calc-spar 
was also intermpted by tbe rupture of the gun-barrel. Tlie smaller 
fragments were converted into caustic lime without change of form, the 
larger pieces were only superficially altered, notwithstanding the great 
beat, the inner ma^s was unchanged and the lime of the surface-crust 
shnrply defined. The same result was obtained by the author under 
different conditions : Mitscherlich presented him with a mass of limestone 
from Radersdorf which, on account of its size had passed through the 
lime-kiln without being completely burned. It contained a kernel of 
unbumed lime and, notwithstanding the great heat through which this 
h^d pass<;d it proved on examination to have the same characters as the 
compact limestone which had not been exposed to the heat of the kiln. 

It appears therefore, from these experiments, that chalk or compact 
limestone cannot be converted into crystalline limestone (or calc-spar) by 
exposure to a high temperature in closed vessels, and as a general ftict 
that rbombohedral carbonate of lime is not formed in the dry way. The 
author further observes, that on comparing accurately the description of 
IlalKs* experiments and those afterwards made by Bucholzf, that proba- 
bly they obtained results similar to those just described, and that I'le 
slightly coherent but otherwise unaltered mass, was erroneously consid- 
ered to be crystalline marble. 

Notwithstanding the frequency with which this experiment of Hall's 
has been quoted, and the use that has been made of it not only in ex- 
plaining geological phenomena, but in serving as the foundation of whole 
tlieories, it was never repeatedj or confirmed and the experiments of the 
author show how hasty the conclusion was. It is not to be disputed 
that at the junction with granite and basalt, compact limestone and chalk 
are often converted into marble, as in Paradiesbacken near Drammen in 
Norway, and near Belfast, in Ireland, but these changes cannot be con- 
Mdered as due to heat alone, they were manifestly assisted by other 
agencies, a conclusion also arrived at by Bischof, although in a different 
manner. — Pogg, Ann,, cxi, 156. o. J. b. 

♦ Gfhlen : Neues allgan, Jowm. cL Chem^ v. 287. 
f (rchJen: Joum,/. Chetn, u. Phy».f i, 271. 

I Bucholz made his observatioos iocideutally in the prodoetion of cauatic lim* 
from cbalk, which in the experiment had not been entirely burned.* 
Am. Joub. 8ci.— Second Skbies, Vol. XXXn, No.94.— Jult, 1861. 

15 
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TSCHNIOAL ChSMXITET. 

16. On the occurrence of eduhle compounds of Copper^ Lead and Ih 
in newly-distilled Alcoholic Spirits. — Id an article diecQssing the qneitxA 
of the existence of poisonous bodies, especially strychnine, in the ^riti 
produced from grain, which has been so frequently agitated by the public 
journals during the past few years, Dr. A. A. Hatss expresses his con- 
viction that no good reason can be found for the statements affirming 
the existence of such substances, which have been made by the newf|it- 
pers ; and remarks that his opinion is founded not only upon an extenstra 
series of analytical observations but is supported by the testimony of the 
parties most likely to know of such adulteration if it were really made, 
none of whom had ever met with a case at the places of manufactoie 
which would lead even to an inference that any deleterious body hid 
been purposely added to the distilled spirits. 

But while dismissing this bugbear, Dr. Hayes calls attention to another 
source of danger which may be of importance. *^ Newly distilled spirits, 
of the most common kind, often contain salts of copper^ of Uady or (m 
derived from the condensers, in which the vapors are reduced to a fluid 
form. The quantity of copper salt contained in the bulk usually taken 
at a draught, is sufficient to produce the minor effects of metallic poison- 
ing ; the cumulative character of these poisons may even lead to Cntal con- 
sequences. With a knowledge of the fact now stated, instead of resting 
on a supposition of the existence of an organic poison in the spirit, whia 
may have caused sickness, the physician should notice the symptoms of 
metallic poisoning in persons addicted to the habit of consuming newly- 
distilled spirits, and interpose his aid in preventing the fatal termination 
of vicious indulgence." 

The author goes on to remark that since he first became aware of the 
freauent occurrence of these metallic salts in recently manufactured spirits, 
he nas made investigations which ** prove that as all spirits at one time 
were new, so with few exceptions — arising from peculiar rectifications- 
most spirits have been, or are, more or less contaminated by metallic 
compounds. Old or more matured spirits have generally lost every pa^ 
tide of the salts once held in solution. Changes in the orgranic solvent 
have caused the deposition of the metallic compound accompanied by the 
organic matter from obvious sources, and in such spirits the metallic 
oxyd is always found — if it has been present — in the dark colored matter 
which has been deposited at the bottom of a cask at rest. This dark 
deposit has the appearance of, has been mistaken for, charcoal, detached 
from the charcoal staves of the casks in which the spirits have been 
stored. Of this dark deposit every sample has, on examination, afforded 
abundance of copper, copper and tin, or copper and lead, even when taken 
from the finer qualities of foreign spirits. Observations have been made 
on the nature of this change from a soluble to an insoluble state. Sam- 
ples of new spirits have been kept in glass vessels until the whole metallic 
salt has fallen in dark flocks, leaving the clear fluid free from any metallic 
compound and perefectly pure. It appears therefore that matured spirits 
lose their poispnous impregnation during the time necessary to adapt 
them for use as beverages, and that while the clear, transparent fluid 
contains no metallic impregnation, a turbid though ripened spirit may 
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!t>T6 deleterious, through its iuspended metallic compounds. In order 
> avoid the poisonous effects of these salts, perfectly well-npened and 
ear spirits only should be used in the preparation of medicines, and 
hen ordered as restoratives, no new or turbid alcoholic fluids should be 
lowed to enter the hospital or room of the patient" 

Dr. Hayes explains the origin of these salts as being connected with 
le production of acids, as well as alcohol in the fermenting vats. '^ When 
le wort IS subjected to heat in the still, acetic, butyric and other acids 
16 with the vapor of alcohol, and pass into the condenser, now most 
nnmonly made of copper, with masses of solder containing lead. At 
16 instant of condensation, these acids exert a power of corrosion on the 
etab quite unsuspected, and the salts formed dissolve in the spirit 
^here condensers of pure tin are used, no copper salt is formed, and a 
Xle tin salt takes its place. With the vapor of dilute alcohol some 
isicalar vapor of the wort is carried forward, and the dextrine which 
;n be found in the spirit; another portion of soluble organic matter is 
Mtracted from the wood of the cask, and this is often tannic acid. In 
i6 subsequent chemical changes these organic compounds unite with 
le salts, and fall in the form of a sub-granular dark matter seen in col- 
iesa spirits of all b'uds. In detecting thd metals held in tolution, the 
itract obtained, after evaporating tlie spirit, must be destroyed, as usual 
. tozicological testing, and an acid solution of the oxyd obtained ; or the 
tract may at once bie mixed with carbonate of soda, and the metal 
daced by the blowpipe flame. When the deposit is the subject of trial 
le metal or metals appear on fluxing with carbonate of soda, in the 
ner flame produced by tlie blowpipe, on charcoal. — Boston Medical 
id Surgicctl Journal^ Ixiii, 160. 

17. IxKal Deeompontion in Lead Aqueduct Pipes. — ^Mr. J. R. Nichols 

Boston calls attention to a source of danger attending the use of leaden 
pes used for the conveyance of drinking water which seems to have 
ten hitherto disregarded. Even if it be admitted that the water which 
supplied to the city of Boston from Lake Cochituate, like that of most 
ew England ponds, be such that it may be safely used after having 
issed through lead pipe under ordinary circumstances, it would neverthe- 
is be wrong to infer that this water can be employed with entire safety at 
1 points of delivery, without flrst inquiring whether special conditions 
ay not exist in some localities by which the character of the water may 
ere be changed. Having observed several instances in which the inmates 
' a single house had suffered from lead disease induced by the use of aque- 
ict water, while the inhabitants of other parts of the city supplied with 
ater from the same original source were unaffected, and having in one 
stance detected the presence of considerable quantities of lead in one of 
e cases first mentioned, while no reaction for lead could be obtained 
>m a specimen of the same aqueduct water taken from another locality, 
e author proceeded to inquire into the cause which produces this lead 
ipregnation in certain houses or districts while the general waters of a 
pply remain unaffected. He has noticed in the leaden pipes removed 
>m cess-pools, sinks and wells, that the intensity of corrosive action had 
^n in great measure confined to the sharpest bends and depressions 

the pipe, while in some instances other portions remained intact ^ I 
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have in my poaaesaioD," he says, '* a aection of supply pipe, removed from 
the aqueduct of a neighboring city, in a portion of which corrosive action 
had proceeded so &r as to cause leakage. The part thus acted upon was 
confined to an acute angle, and there is evidence to show that the 
plumber, in placing it in position, bent it in the wrong direction, tbas 
creating the necessity for another turn in the opposite. This pipe bad 
doubtless been subjected to two violent turns, which seriously impaired 
the homoj^eneity of the metal. An examination of lead pipe removed 
from buildings will certainly show that where there has been any per- 
ceptible amount of decomposition, it has been confined to the angles and 
depressions in its course. There are three causes or agencies which maj 
perhaps be sufficient to produce these results : — 1. The disturbance in 
the crystalline structure of the metal by bending, whereby its electrical 
condition is changed and voltaic action promoted, giving rise to chemical 
decomposition. [Together with the galvanic action which must be 
induccKi wherever connections or faucets of copper, or alloy, are flistcned 
to the leaden pipes, or where a crock or fissure in the latter has been 
filled with solder. (See in this connection, an article by the Editor of the 
Boston Med. and Surg. Joum., xl, 125, 1849). — f. h. s.] 2. The presence 
of organic matter, such as fragments of leaves, and impurities pervadiog 
all pond waters, and which may be detained in angles and depressions of 
the pipes. Their presence, undoubtedly, promotes oxydation [?] and the 
protoxyd of lead will remain in solution, unless sufficient carbonic acid ii 
furnished to change it. It is easy to conceive of conditions where this 
could not be the case. 3. Corrosions may be produced in lead pipes by' 
the accidental presence of pieces of mortar. Where mortar is present, 
the lime would assist in oxydizing the metal, and also aid in the solution of 
the oxyd. Considerable portions of fresh mortar are frequently deposited 
in lead pipes, during the erection of buildings. When the family com- 
mence the use of the water, it holds the salts of lead in solution, and iti 
presence may be detected for months. The process of oxydation, which 
IS retarded or prevented allcgether by the presence of neutral salts in 
water, could not be materially interfered with under the conditions con- 
sidered. It is obvious, if these observations and conclusions are correct, 
that much care should be exercised in placing pipes in position in build- 
ings. In those leading to the culinary department, angles and depressions 
should be avoided. Violent twists and turns should not be permitted, 
and during the erection of houses, the open ends of protruding pipei 
should be carefully closed. Assuming the general fact that lead pipes, 
conveying the waters of our New England ponds, become coated and 
protected by an insoluble lead salt, the question arises, how long before 
this protection is secured, or, how soon may a family commence the use 
of water passing through new pipes, with safety ? In view of the manifest 
danger from local disturbances, the most sensible reply would be, nenr, 
A sectioil of new lead pipe immersed in Cochituate water ono hour, at a 
temperature of 65° F. gave a decided lead reaction with sulphydric acid. 
Removed and placed in six fresh portions of water one hour in each, the 
waters, when tested, gave similar results. The experiment continued 
during two weeks. Varying the time of immersion in fresh portions of 
water from one to ten hours the lead indications continued, although at 
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last feeble. These resalts are auflScieDt to show that indiviclaala or fami- 
lies Khould DOt Goinroence the use of water flowing through mw pipai| 
until considerable time has elapsed, and much water contact secured. — 
Boston Medical and Surreal Journal, Ixiii, 149. 

1 8. Nature of the deposit which forms upon the copper employed in 
Heinsck's test for arsenie. — ^Lippert has made a careful examination of 
the crust which forms upon bright metallic copper when this is placed in 
a solution of arsenic acidified with chlorhydric acid. This coating had 
been pretty generally mistaken for metallic arsenic until Fresenius (in hia 
Anleitung zur qualitativen Analyse^ IQte Aufl,, Braunschweig, 1860, p. 
141,) called attention to the fact that it contained a large quantity of cop- 
per. From the experiments of Lippert it now appears that the crust in 
question contains only 32 per cent of arsenic, 68 per c^t of its weight 
being copper. This composition ha?ing been nearly constant in several 
specimens which he analysed, Lippert maintains that tlie compound is a 
definite alloy AsCu^. [Being evidently unaware of the experiments of 
Prof. Cooke, (see this Journal [2,] xx, 222) which have shown how little 
ground we have for believing in the exi9tence of alloys of definite com- 
position in the case at hand. — f. h. s.] When ignited, at the temperature 
of a combustion furnace, in a current of hydrogen, the compound loat 
only 7 per cent of its weight, an alloy of the composition As Cu^ (same 
as that of the mineral Domeykite of F. Field, see this Journal [2,] xxv, 
40C.) being formed. 

The delicacy of Reinsch's test is evidently directly referable to the 

largo amount of copper which the characteristic coating contains, for a 

proportionally small quantity of arsenic is thus obtained in an enlarged 

and as it were more tangible, form. But on the other hand it is not easy 

to prove, in a simple manner, the presence of arsenic in this crust, for only 

a small portion of the arsenic can be volatilized in a current of hydrogen, 

and even if the alloy be first oxydized in a current of air and then reduced 

iu a cr.rrcnt of hydrogen the percentflge of arsenic only falls from 32 to 

20. By fur tlio largest portion of the arsenic is therefore kept out of 

light. 

For the details of this interesting research and the author's discussion 
of the proposition of Reinsch and v. Kohell to estimate arsenic quantita- 
tively by determining the amount of copper which dissolves while the 
irsenic is being preeipitated we must refer to the original article. — Jour» 
yd far prakt. Chemie. Ixxxi, 168. 

19. Saponification bt/ alkaline carbonates in the dry toay. — As an addi- 
tion to the experiment of Pelouze (Ann Ch. et Phys. (3,) xlvii, 371) by 
vbich it was demonstrated several years since that soap could be prepared 
bj heating together a mixture of fat and an anhydrous alkaline oxyd at 
a temperature of 250° (C), ScnsuRER-KESTNER now shows that the 
likaiine carbonates can be used instead of the oxyds, carbonic acid being 
diseneagc-d while a true soap is formed. Thus, when a mixture of 100 parts 
of tallow and 22 to 25 parts of carbonate of soda is gradually heated, 
a lively reaction commences at about 260** (C.) [=500° (F.)], the masa 
•Wells up while an abundant evolution of gas occurs: — in order to pre- 
vent loss it is necessary to conduct the operation in a spacious retort and 
to moderate the heat as soon as the reaction has once begun ; if in addi*- 
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tion to this the retort be shaken from time to time in order to mix the 
ingredients, which have a tendency to separate, the disengagement of gas 
will proceed with great regularity. Towards the close of the operation, 
the temperature must be slightly increased in order to decompose the 
last traces of the fat which is more difficultly acted upon now that it is 
no longer in presence of so large an excess of the carbonate. At the 
end of several hours a yellowish, semifluid mass is obtained which be- 
comes more consistent on cooling ; it dissolves slowly in water, producing 
an opaline liquor resembling in all respects a solution of common soap. 

When carbonate of lime is substituted for carbonate of soda, in the 
proportion of 18 to 20 parts of the lime-salt to 100 pts. of tallow, the 
reaction occurs more readily than when carbonate of soda is employed, s 
slightly yellowish mass, hard enough to be pulverized, being obtained. 
With the carbonates of baryta, strontia and magnesia, the same reaction 
occurs, while with carbonate of lead, the decomposition goes on Terj 
rapidly and is accompanied with a tumultous evolution of gas. 

If the action of the heat is carefully regulated, oxvd of glyceryl n 
alone decomposed, the fatty acids remaining intact By direct experi- 
ment 100 pts. of tallow when saponified with carbonate of soda afforded 
94*8 grms. of fatty acid ; while the same amount of tallow saponified by 
carbonate of lime yielded 95*6 pts. of fattv acid. 

100 grms. of the lime soap treated witii water gave no glycenDe; bat 
by means of ether a few centi^ms. of a nonvolatile oily substance, lighter 
than water and insoluble in alkalies or mineral acids, were extracted. The 
gases disengaged consist of carbonic acid, about 75*30 pr. ct, light ca^ 
buretted hydrogen 11*85 pr. ct, hydrogen 12*85 pr. ct, together with a 
little acroleine. — Annales de Chimie et de Physique^ [3], Ix, 216. 

20. Preparation of Hydrate of Baryta by means of Oxyd of Zmr- 
Instead of the common method of preparing hydrate of baryta by decom- 
posing sulphid of barium with black oxyd of copper, Alex. Muelleb 
proposes to substitute commercial zinc-white for the copper oxyd. The 
only difference in the conduct of this, and the ordinary process consists 
in retaining a portion of the solution of sulphid of barium in order to 
precipitate some zinc oxyd which is dissolved by the baryta water. Or 
it mi^ht be well to decompose the last portions of the sulphid of barium 
with hydrate of copper (by adding sulphate of copper), since an excess of 
this could readily be recognized by its blue color. If by oxydation the 
sulphid of barium had become mixed with any of the thionic acids, the 
crude hydrate prepared from it should be ignited, after evaporation, with 
a little nitrate of baryta and the sulphate of baryta thus formed removed 
by filtration. — Journal fur praktische Chemie, Ixxxii, 52. f. h. s. 

II. GEOLOGY. 

1. Kentucky Geological Sur/ky. — 1. Report on the Fossil Flof^ 
and of the Stratigraphical Distribution of the Coal in the Kentucky Cwl 
Fields; by Leo Lesqubreux, Palseontological Assistant — 2. Topo- 
graphical and Geological Report of the Country along the outline boM 
line following the western margin of the Eastern Coalfield of the StaU 
of Kentucky; by Josxph LiSLEr, Jr., Topographical Assistant Large 
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5to, pp. 333-498. — ^These two divisions of the Report of the Kentucky 
ideological Survey, have reached us in advance of publication, thanks to 
iie kind attentions of Dr. Peter, who, since the death of the lamented 
3wen, is charged with the publication of the work. Mr. Lesquereux 
lere presents tlie results of his critical studies into the distribution of the 
Ibssil plants of the coal strata, in the various coal beds, confirming the 
Mlaeontological evidence by comparative lithological sections of actual 
wperposition. He is thus enablea to show the true relation of the strata 
n the different coal fields of Kentucky (as far as his observations have 
»tended^ with those of other parts of North America. This has been 
i great desideratum in American geology, and no observer has enjoyed 
j^eater opportunities for exact study in this line of research or has pos- 
sessed in so eminent a degree the peculiar knowledge which is essential 
o a correct solution of the problem. 

Mr. Lesquereux does not recognize the justness of the division which 
s often made between the upper and lower Coal measures, i. e., those 
kbove from those below the conglomerate, and sees no good reasons for 
ailling the latter * false coal measures.' * If,' he says, * it is based on the 
act that the inferior coal beds are not generally found over the whole 
ixtent of the coal fields of America, the same can be said of the coal strata 
>etween the Mahoning and the Anvil Rock Sandstone, and particularly of 
he upper coal measures above the Anvil Rock. If this separation is 
Qade, from the thickness and extent of the great deposit of sandstone 
lamed conglomerate, or from its composition of coarser and more pebbly 
naterials, the same reason for a further separation of the coal measures 
night be found in the thickness, extent, and composition of the Mahon- 
ng, and even of the Anvil Rock Sandstones. A separation of the infe- 
ior coal beds from the higher measures associated with them, could only 
•« authorized by a difference in the vegetation of which the coal has been 
3rmed, and consequently in the species of plants found in the shales, 
iut this difference does not exist, as we shall see presently. It is, there- 
>re, more rational to take the coal measures in their whole vertical ex- 
en t, as a single and inseparable formation, dividing them, for the sake of 

better understanding, in four different parts. 

* 1. The coal measures below the conglomerate. 

* 2. The measures between the conglomerate and the Mahoning sand- 
tone. 

* 3. Those between this last sandstone and the Anvil Rock. 

*4. The upper coal measures above it, with their top still undeter- 
nined." 

We take much pleasure in here reproducing, with some emendations 
>y the author, the "Table of Comparative Sections" from the Kentucky 
Report, showing the comparative position of the most important coal 
>tra(^ in different parts of the American coal fields. The author adds: 

' The number of the sections could have been much increased ; but I 
^ave deemed it best to record in this table only those which I consider 
M perfectly reliable, and of which I have been able to compare the palse- 
OQtological characters, at least at some of their principal horizons.* 

* All the coal beds, the position of which has been ascertained by such pal»on- 
tological evidence, are marked by a (*). 
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* The remarkable analogy of distribution of the coal strata, 
cated by these sections, is thus put in evidence, and cannot be 
to any ideal system. The order of superposition of the different 
is established on lithologicai and palaeontological characters, 
only by palssontoloc^y that the equivalency of the coal strata hi 
and can be, established in distant parts of the same basin, and es[ 
in separate coal fields. Therefore palaeontology, as applied to the 
fication of coal beds, can no longer be considered as a chimerical 
Its practical advantage is at once evident And I have no doul 
as soon as it is generally received as a guide in the examinatioD 
ooai fields, the harmony of distribution of the coal strata will 
more and more striking. 

'The sections made in Kentucky indicate a remarkable increase 
thickness of the measures, especially of the sandstone strata towai 
southeast It wonld have been interesting to compare sections nil 
the coal fields of Virginia, south of Charlestown, and to ascertain b< 
this pr<^ression of thickness is continued. It was impossible to ^c 
able data on the distribution of the coal in that country. From w| 
have seen myself, many years ago, and especially from sections on 
river, kindly communicated by Dr. I. H. Salisbury, it appears that 
No. 1, with its members B and 0, and perhaps No. 2, sulxlivides forr 
as many as eight different strata. A similar development is seen in 
north anthracite basin, of which Wilkesbarre is the center. In the ; 
basin we find another analogy in the constant decreasing of the nieaj 
from Wilkesbarre to the eastern edges of the basin at Carbondale. 

* It was impossible to get any well determined data from the ( 
basins of the Anthracite coal fields. The disturbances of the strat: 
so marked in innumerable flexures that dynamical geology has f; 
thus fiir, to give any indication touching the general distribution ol 
veins. From palieontological evidence I am satisfied that the h\< 
coal of the Pottsville and Tamaqua basin is the equivalent of our >i 
and that the measures do not ascend higher in that part of Pennsylv 
It is certain also that the big or mammoth vein, so generally work* 
the same basin, is the equivalent of No. IB. 

*The 1st section represents the distribution of the coal strata in H 
county, Kentucky, and is perfectly correct It was made by Dr. D. 
Owen, from borines and repeated measurements. 

* Section 2d is the record of the Holloway boring at Henderson, a 
also perfectly reliable for the place of the coal strata in this part of 
tucky. 

* Section 8d is from Mr. J. P. Lesley's Manual of Coal. It was 
densed from such numerous and authentic records as the best geol 
can obtain. 

* Section 4th is another general section of Pennsylvania copied fron 
final geological report of the State of Pennsylvania. In comparing 
four general sections, it becomes evident that the essential coal strat-a 
coal IB, 4tb, and C 11th, come under the same horizon. The 
ference in the intermediate strata is not of material importance. Ii 
section of the Pennsylvania survey there is a distance of 480 feet mf 
as barren of coal, contradictory to local sections of the same Report^ v 
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•w generally one workable bed, tbe Mklick coaly and sometimes two, 
»ve the Mahoning Sandstone. Mr. Lesley's section has marked the 
ce of these strata. In the same section of the report, there is a group 
veina, called the Mercer coal, which has no equivalent in the other 
Uons^ or which is represented only by a thin coal. Palaeontology alone 
t decide whether this Mercer coal is, or is not, the equivalent of No. IB 
I its subdivisions, as it appears to be. 

From all the local sections of the Pennsylvania Survey, two ascertained 
'A are especially worth mentioning. Ist The reliability of our Curlew 
lestone, which, in Pennsylvania, is called Freeport limestone, and is 
lerally placed 6 to 15 feet above our No. 3 coal : 2d. The consistency 
^^farriferout limestone between No. IB and No. 2 in the place occu- 
d by our coal IC. It lies, as in Kentucky, 10 to 40 feet above No. IB, 
d is generally accompanied by calcareous iron ores. 
Section 5th, at Yellow creek, is given from measurements of Dr. 
wberry, in his railroad survey, and from my own palseontological exam- 
tioD. The distances b^ween the coal strata are said to be too great 
Section 6th was made at Buena Vista and Greenup furnaces from my 
D measurements, compared with five different sections, kindly furnished 
Mr. John Means. 

Section 7th, made at Mount Savage, is exact, as far as measurements 
pocket level can be relied upon. 

feciion 8th was taken at West Liberty, first by Dr. D. D. Owen, and 
srwards by myself. The upper part of No. IB crops^ out in the bed 
the river, and it was impossible to ascertain at what distance this 
mber, one foot thick, is placed from the main IB. The distance, 71 
;, to Na 2, is too short by, probably, 20 to 30 feet 
Action 9th, at Jackson, only shows No. 3d coal as a streak of coal 
iches thick. The section was followed along a steep ravine, from the 
I of the river to the top of the highest hill. Though this coal was 
ered, and its palseontology was not ascertained, I have no doubt of its 
atity with the Haddock's coal, our No. 3, which is worked in the 
ioity, 275 feet above No. 1 A. 

Section 10th, at Peach Orchard, was ascertained from measurements 
1 palaeontological data. Coal 3(1 is only marked by a bed of hard fire 
7, nearly limestone, or bastard limestone, and a streak of coal, and coal 
i is replaced by fire clay and iron ore, just at the base of the Mahoning 
idstone, which tops the hills, 520 feet above low water of Louisa river, 
1 is conglomeratic at its top. 

Section 11th, at Warfield, is made from No. lA coal, at the top of the 
iog to the highest hill, 740 feet, where all the coal strata are opened, 
irly on the same vertical line. I refer the cannel coal vein, said to be 
iet thick, to No. 3, and not to No. 4, because it is not placed just below 
Mahoning Sandstone, but separated from it by about 90 feet of raeas- 
S apparently shales and iron stone. I could find no trace of coal 4th ; 
the top of the hill is covered, except where the Mahoning Sandstone 
ears in perpendicular cliffs, with a nearly impenetrable thicket of 
nbles, which rendered close researches impossible. 
ection 12th was taken at Wilkesbarre, in the center of the north 
iracite basin. This and the following sections are copied from the 
L JouB. 8cL~8sco2f D Sbrxxs, Yol. YXXTT, No. 91— Jult, 1861. 

16 
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report of the Pennsylvania survey, and were especially compiled from 
borings and observations made by the directors of coal mines. They are 
entirely reliable. For Wilkesbarre, there is an npper section containing 
two beds of coal, which would correspond with No. 5th and 6th coals of 
Kentucky. As this section was not taken from the same place as the 
lower part, and as I could not see any of the reported coal beds so as to 
ascertain their palseontology, it is omitted. Some coal beds of unworkable 
thickness are marked in the section of the Pennsylvania report. But they 
are not reported by Mr. Lesley, nor were they marked in a section which 
I obtained of the foreman of the mines. 

Section ISth, at Pittston, is remarkable by the separation of coal 2d 
and C. dd, each into two beds, separated by ten feet of shales. We have 
fieen the same disjunction of these veins at Chinch creek, and at Whet- 
«tone creek, in Greenup county. 

Section 14th, at Scranton, is also reported in Mr. Lesley's Manual with 
some difference. 

Section 15th, at Carbondale, was obtained from Mr. Ed. Jones, director 
of the mines of Archibald. At Carbondale the hills are too low, and 
contain only the coal 2d. The Sd coal is added from the Archibald's 
section, which is about the same. In this last place, the distance between 
O. IB and 2d is 02, and at Carbondale 95 feet 

The plates illustrating this valuable memoir are not yet published. 

The author in his Introductory letter takes occasion to defend himself 
from the charge of plagiarism made against him by the late Director of 
the Geological Survey of Pennsylvania in the final Keport of that survey. 
As the alleged offence consisted in quoting the author's own report some 
years after it was rendered, and with full acknowledgment, it would seem 
hardly to fall within the requirements of a public apology. 

Mr. Lesley, in his * Topographical Geological Report,' has performed a 
labor of the greatest practical utility, and one heretofore quite too much 
neglected in our American geology. It is obvious that the processes of 
erosion, forming valleys on the courses of all streams, have removed cer- 
tain portions of the original spread of coal. While therefore the geologist 
in a general map correctly colors the. whole of a given area as coal-bearing, 
the coal owner finds to his chagrin that much of the coal which ought to 
be on his lands has * gone to market' The only remedy for such disap- 
pointments is found m accurate topographical maps in which contour 
lines at convenient elevations render certain what portions of the several 
measures remain undisturbed and what are wanting. When to the skill 
of the topographical engineer is added, as in Mr. Lesley's case, the special 
knowledge of the geologist, the results are truly valuable. 

Kentucky has been fortunate in the character of her scientific corps 
employed in this survey, and we earnestly hope, in spite of all causes of 
civil disturbance, this work of peace will receive no obstruction either in 
Its course of completion or in the publication of its results. 

On a future occasion we shall return to these reports for the purpose, 
among other things, of considering Dr. Peter^s results on the agricultural 
side of the survey, both in Kentucky and Arkansas. 

2. Descriptions of new fossils from the Falceozoic rocks of the Western 
States^ (from the transactions of the Chicago Academy of Sciences, 
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October 11th, 1869*); contributed by J. H. ATChesnet. (2d extract) 
— This paper contains descriptions of the following species, which are 
regarded by the author as new to science, viz., Orthis Kaskaskmsis, 0. 
Kennecolti^ Athyris intervarica, A. uUravarica^ A, obmaxima, A. obvia, 

A. perinfiata^ Terebratula bisacula, T. subretziaforma^ T. geniculosay 
Rhynchonella Parvini, Spirifer Bacinensis^ S, clavatuloy JRensellaeria 
Condoni^ Pentamerus bisinuatus, P, trisinuatus^ P. crassoradtus^ P. 
arcuosus^ Ambonychia negleeta^ Nucula obsoleia, Murchisonia arckimediay 
Pleurotomaria bicarinataj Platyceras QuinceyensiSy Bvcania crassolare^ 

B. pervoluia^ Orthoeeras Zaphami, 0. Scammoniy 0. Hoyi^ 0. lineola- 
fum, O, cameolare^ 0, irregulare^ O, nodocostatum,. 0, slricBlineatum, and 
Eucalyptocrinus armotus. The last mentioned species is also illustrated 
by two wood cuts. 

The descriptions of these fossils, although in most eases rather brief^ are 
generally sufficient for the preliminary indication of species. In the selec- 
tion of names for his species, however, the author has been in some cases 
rather unfortunate, several of those used having been preoccupied. For in- 
stance, Goldfuss published a Nucula obsolaia — (Petrefact Ger, U, p. 151). 
Again Sowerby published a PUurotomaria under the name of Troehus 
bicarinatus in 181B (Min. Conch., dd, p. 39), which was referred to the 
proper genus by Morris in 184S. The same name (bicarinata) was also 
applied to another species of this genus by Koninck in 1843, (Ap. 
D'Omal. Free Elem. Geol. p. 517) and to still another by Munster (Goldf. 
Petrefact, Sd, p. 72.) The name Orthoeeras lineolatum, was used by 
Phillips in 1841, (Pal. Foss., p. 1 1 1). Again the specific name irreyulare 
was used by Munster for an Orthoeeras in 1840 (Bietra. zur Petre£ ?, p. 
100). This criticism applies also to our author's former paper (New 
Palaeozoic fossils,! &c,). For instance the name Leda gihbosa and L, 
polita, had both been preoccupied by Sowerby for recent species ; and 
Nucula cylindriea was used by McCoy for a Carboniferous species in 
1844 (Carb. Foss. Ireland, p. 69). 

Several of the species described in these papers appear to us very 
doeely allied to old and well known forms, though it is but reasonable 
to infer that the author's means of judging in regard to their difference 
or identity should be more reliable than an opinion formed from merely 
reading his descriptions. 

* The dste here given is not that at which this paper was pMUhed, but the date 
at which the paper from which it purports to have been extracted was read before 
the Chicago Academy. The copy before us was received on the 15th of Feb., 
1861, wbidi is probably as early as it was received elsewhere. We mention this 
fact in order to call the attention of authors to the importance of giving the date of 
pMicaiitm^ as well as that at which their papers were presented, where they are dis- 
tributed in advance of the regular issue of the proceedings or transactions of the body 
before which they were read ; for it must be borne in mind that it is not to the date 
of presentcUum^ but to that of actual publicatimiy (i. e., general distribution amongst 
laborers in tlie department of science upon which it treats) that we must go in all 
cases of disputed priority. We must be excused for reiterating so frequently this 
important point of scientific ethics, since there still appears to be, after all that bA» 
been said, an imperfect comprehension of its force and importance. — Eds. 

f See this Journal, [2], zzix, 285w 
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1. Flora ffongkongensU : a Description of the Flowering Plants and 
Ferns of the Island of Honykong ; by Oeorqb BBNrnAM, V.P.L.S. With 
a Map of the Island. Published under the Authority of Her Majeily's 
Secretary of State for the Colonies. London: Lovell Reeve. 1861. pp. 
482. 8vo. — We have already noticed Harvey and Bonder's Cape Flora, 
and Grisebach's Flora of the British West Indies, each of which have 
completed a first volume. The present work is the third of this series of 
British Colonial Floras, upon a new and simple plan, compact in form, 
written in English throughout, authorized and supported by the British 
Government The Colonial department pays a very moderate recompense 
to the authors, and turns the work over to a publisher upon such terms 
as to render the volume generally accessible to working botanists and 
colonists. This is a much wiser as well as vastly more economical plan 
of government patronage to scientific publication than that adopted in 
this country, one which secures that the publications are just what is 
wanted and that they reach the hands which .are to use them, and not 
others — one which, when our present task is done and we again cultivate 
the arts of peace, we might profitably adopt The present work is by a 
master-hand ; for Mr. Bentham is one of the most experienced, industri* 
ous, and judicious of systematic botanists. The island of Hongkong has 
an area of scarcely thirty square miles, its general aspect is bleak and 
barren; yet it has already yielded about a thousand phaenogaroous 
species. " At a first glance,^ as the author observes, ^ one is struck with 
the very large total amount of species crowded upon so small an island, 
which all navigators depict as apparently so bleak and bare; — with the 
tropical character of the great majority of species, when botanists agree 
in representing the general aspect (derived from the majority of individ- 
uals) to present the features of a much more northern latitude ; — with 
the large proportion of arborescent and shrubby species, on a rocky mass 
where the woods are limited to a few ravines, or short narrow valleys half 
monopolized by cultivation ; — and with the very great diversity in the 
species themselves, the proportion of orders and genera to species, and 
the comparative number of monotypic genera, being far greater in the 
Hongkong Flora than in any other Flora of similar extent known to me. 
The very large number of endemic species, — of species ^nown to us only 
from the island — is probably occasioned by our ignorance already alluded 
to, of the vegetation of continental South China.'' 

A fitting acknowledgment is given for the important contribution to 
this Flora furnished by the botanical collection (of above 500 species) 
made by Charles Wright, as botanist of the U. S. North Pacific Explor- 
ing Expedition under Captains Ringgold and Rodgers, duplicates of 
which were obligingly and most properly furnished by direction of the 
Commander and the enlightened Secretary of the Smithsonian Institution. 

In aid of the colonial botanists or amateurs who may use this Flora, 
the author has prefixed (with some minor alterations) the admirable brief 
outlines of Botany and Glossary prepared for his popular BriUah Flora. 

In these Outlines the subject is regarded, not from the morphological 
or the physiological, but from the descriptive point of view. It opens 
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ith a statement of the Datare and design of a Flora, and of what a 
jtanical description ought to be. 

*^ These descriptions should be clear, concise, accurate and characteris- 
c, so as that each one should be readily adapted to the plant it relates 
S and to no other ; they should be as nearly as possible arranged undor 
atural divisions, so as to facilitate the comparison of each plant with 
lose nearest allied to it; and they should be accompanied by an artifi- 
ial key or index, by means of which the student may be guided step by 
;ep in the observation of such peculiarities, or characters, in his plant as 
lay lead him, with the least delay, to the individual description belong- 
ig to it 

^ For descriptions to be clear and readily intelligible, they should be 
q>reBsed as much as possible in ordinary well-established langunge. 
»ut, for the purpose of accuracy, it is necessary not only to give a more 
recise technical meaning to many terms used more or leas vaguely in 
>romon conversation, but also to introduce purely technical names for 
ich parts of plants or forms as are of little importance except to the 
otanist In the present chapter it is proposed to define such technical 
r technically limited terms as are made use of in these Floras. 

''At the same time mathematical accuracy most not be expected. The 
»rms and appearances assumed by plants and their parts are infinite. 
^ames cannot be invented for all ; those even that have been proposed 
re too numerous for ordinary memories. Many arc derived from sup- 
osed resemblances to well-known forms and objects. These resemblances 
re differently appreciated bv different persons ; and the same term is 
ot only differently applied (>y two different botanists, but it frequently 
appens that the same writer is led on different occasions to give some- 
hat different meanings to the same word. The botanist's endeavors 
lould always be, on the one hand to make as near an approach to pre- 
ision as circumstances will allow, and on the other hand to avoid that 
rolixity of detail and overloading with technical terms which tends 
ither to confusion than to clearness. In this he will be more or less 
icoessful. The aptness of a botanical description, like the beauty of a 
ork of imagination, will always vary with the style and genius of the 
Jthor." 

These Outlines are throughout so well sketched, and so worthy to be 
igarded as of standard authority, that we must still venture a criticism 
r two, looking to their possible improvement 

In the first place, referring to paragraphs 8 and 88, we must dissent 
om the proposition that Sie subject of homology does not belong to 
morphology in the proper sense of the term ;" — unless, indeed, morph- 
ogy relates simply to form in the lowest sense, to mere shape, arbitra- 
ly viewed, — which would belittle the subject down to mere terminolojp^y, 
id empty that of all scientific interest K the comparison even of a 
irfoliate or clasping with a cordate leaf, or of membranaceous or coria- 
ous with thicken^ leaves, such as those of a Houseleek, a Mesembry- 
ithemnm and an Aloe, falls within the province of morphology, surely 
» also must the comparison of an ordinary leaf with a cotyledon, with a 
lib-scale, a bud-scale, and no less with a sepal, a petal, a caipel, d^o. 
I the latter we merely trace morphological relations of the rery tame 
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kind somewhat further and higher. The relation of a leaf as foliage to 
the scale of a bud, or to the thorn of a Barberry is clearly of the same 
category as its relation to a sepal or a petal, — the latter, as we regard it, 
bringing in no new idea, and requiring no new point of view. 

Next, Quincuneial imbrication is defined by Mr. Bentham to be that 
arrangement in which " one petal is outside, an adjoining one wholly 
inside, the three others intermediate and overlapping on one side.*^ But 
why give this name to a mixed form, to that which is merely convolute 
estivation deranged by one of the ^sq petals getting both edges under? 
And why change the uniform usage from De Candolle's Theorie Elemen- 
taire, if not earlier, down to the present time, which defines tlie quin- 
cuneial mode as having two members exterior, two interior, and one with 
one edge overlapping its neighbor and the other overlapped ; — an arrange- 
ment which e8{>ecially merits a distinguishing name, since it is the no^ 
mal imbrication in a pentamerous perianth, answering as it does to | 
phyllotaxis. So that current usage and reason tell against the inno- 
Tation. 

In the third place, we are equally inclined to demur to the proposed 
modifications of the sense of the iexm^ perigynous and epigynous (paragr. 
140), Mr. Bentham restricting the former to those cases in which the 
petals, <Scc., are adnate to a perfectly free calyx, as in the Cherry, and 
applying the latter in cases where the calyx, equally bearing the petals, 
dsc, is adnate even merely to the base of the ovary, if only the adhesion 
reaches above the level of the insertion of the lowest ovule; — which 
would make most Saxifrages epigynous. Besides the etymological ob- 
jections, and the inconvenience of a change, the new definitions seem to us 
to be at least as ambiguous as the old in practice ; and it is not surpris- 
ing that they are not uniformly adopted in the Ilongkong Flora itself. 

Finally, as to paragr. 166, we are not much better satisfied with the 
definition that the radicle is the ** base of the future rDOt,'' than with the 
original statement that it is ^' the future root." To us notliing in botany 
is clearer, or more patent to observation during germination, than that 
while the radicle is, if you please, ** the base of ue future root " inasmuch 
as it is that from which the root proceeds, it is itself the first intemode 
of stem. This view, to which morphological considerations and observa- 
tion of the development long since brought us, appears to be generally 
adopted by the French and German botanists, but not by the English. 
If the radicle universally failed to elongate, as in Monocotyledons, and in 
the Pea, Oak and others with hypogieous germination, this organ might 
be deemed to be merely the base of the future root ; but its more usual 
elongation, in the manner of any other internode, plainly reveab the cau- 
line nature which analogy would also assign to it. 

The chapter on Vegetable Anatomy and Physiology is new, is very 
condensed, and considering that it deals with matters to which Mr. 
Bentham has never specially attended, is remarkably cfood and accurate. 
We merely observe in passing, of paragr. 195, 197, that the distinction 
between exogenous and endogenous stems, is as obvious during the first 
season, and even at its beginning, as ever afterward, and it is then that 
the purely systematic botanist will more commonly have occasion to exam- 
ine tiie structure in this regard ; of §198^, t^at "the liber or inner bark^ is 
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by DO means always ^ formed of bast cells f of §200, tbat we cannot accept 
the statement that ^^ in the leaf the structure of the petioles and principal 
ribs or veins is the same as that of the young branches of which they 
are ramifications," at least in any sense in which the sentence would be 
understood by the learner. Paragr. 207, that roots grow in length at 
the extremities, ^* in proportion as they find the requisite nutriment,'* 
might imply the popular fallacy that they crow directly by means of 
what they take in from the soil, which surely they do not, unless they 
live in the manner of Fungi. To say that the starch, <Sca, in a tuber or 
in a seed ^^ appears to be a store of nourishment" for the early growth of 
the buds or the embryo, is a remarkably over-cautious statement (how 
could these grow without some store of elaborated matter to feed upon ?) : 
nor does the consideration that similar accumulations in the pericarps of 
many fruits " perish long before germination," and so do not nourish the 
embryo, afford to us any presumption to the contrary, even if we could 
not conceive — as we readily can^-of other final causes, some of them im- 
portant to the continuance of the species, thereby subserved. 

The fourth chapter, on the Collection, Preservation, and Determina- 
tion of Plants, and upon Aberrations from the ordinary type or appear- 
ance, is most excellent. a. ti. 

2. Annals of the Botanical Society of Canada^ Vol. I, part I, (Dec, 1 860 
-March, 1861), 4to, pp. 60. — This Society enters upon its career with 
zeal and spirit. These Annals open with the history of the Origin of the 
Society, and of the proceedings attending its formation, the Laws, and the 
Proceedings of the earliest meeting. Professor Blackie of Nashville, 
Tennessee contributes a ipedico-botanical paper upon Comus fiorida ; 
Mr. Schultz one upon the Botany of the Red River Settlement and the 
old Red River Trail ; Mr. Drummond, Contributions to the local flora of 
Kingston, the head-quarters of the society ; Mrs. Dr. Lawson, on the silk- 
worm and other fibre-yielding insects, and the growtli of their food-plants 
in Canada ; a note on the Hubbard Squash, by Mrs. Thomas Briggs, Jr. ; 
what to observe in Canadian Lichens, by Dr. Lindsay ; on the genus 
Grapfiephorum and its synonymy, by Prof, Gray of Cambridge ; List of 
Plants collected on the Island of Anticosti and the coast of Labrador, by 
Mr. J. Richardson *, and some other short communications. a. o. 

3. Journal of the Proceedings of the Linnaian Society, No. 10, (1861) 
gives the remainder of Mitten's Enumeration of the Hepaticce of tJie East 
Indies, and a good part of another of the Frcecursores ad Floram Indi- 
cam, by Drs. Hooker and Tuompbon — the Cruciferoe. Here Dr. Hooker 
gives, — what was much needed, — a new distribution of the genera of 
Cruciferai, so far as represented in India. The primary divisions, four in 
number, rest upon the pod, whether jointed or jointless, indehiscent or 
dehiscent, and in the latter, whether compressed parallel or contrary to 
the partition. The tribes, eleven in number, rest upon the shape of the 
pod, the arrangement of the seeds, and, rather subordinately, upon the 
cotyledons. The whole makes a much improved natural arrangement 
Under Barharea we are not surpri;sed to see B, arcuata and B.pracax 
reduced to B. vulgaris, nor to see Turritis reduced to Arabis. a. o. 

4. Class-Book of Botany ; being Outlines of the Structure, Physiol- 
ogy, and Classification of Plants; with a Flora of the United States 
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and Canada, By Alphonso Wood, A.M., Principal of Female Academy, 
Brooklyn. New York, Barnes and Burr, ^., 1861, pp. 832, large 12mo. 
— This is a second and enlarged edition of the Class-Book published in 
the year 1845, a book which has been widely used in Botanical instnI^ 
tion, and which, so far as the merits of a work may be tested by the sales, 
must be allowed to have stood the criterion. It was natural that the 
author should wish to extend and improve it, and the publishers htd 
every inducement to incite and second his endeavors. The reproduction, 
although designed to cover the same around in education, is of greater 
pretension than the original issue. It claima a higher character, even the 
authority due to original investi^tion and competent, independent jndg- 
menL Wherefore the work invites an examination such as it would be 
hardly fair to apply to the former production, although in that, also, the 
author ^' distrusted every source of information except our own personal 
inspection," and claimed more complete, scientific, and particular acquaint- 
ance with our Flora than would have been expected. Sixteen years more 
of botanical study, however, should largely substantiate all similar claims. 
The arrangement of the page is good, and so also the choice of letter for 
the names which should conspicuously strike the eye, taking as it does 
after Dr. Chapman's book and other models. The whole appearance of 
the volume is commendable, or would be so if it were not seriously disfig- 
ured by clerical and typographical errors. These are annoying enough 
everywhere, but are especially injurous in a school-book. We know too 
well how misprints will lurk in a page, escaping the eye of the most 
attentive authors and proofreaders; but those of the present volume are 
beyond excuse, both for the number and the character of such blemishes. 
Justice to the printer constrains us to add, that for very many of them he 
can hardly be the responsible party. Especially must this be the case 
with a crowd of misspelled botanical names,— although the eyes of a 
competent proof-reader must have dilated with wonder that an author 
should uniformly write dilitata for dilatata, pypmcea iorpygnuea^ designate 
the genus Salisburia by the adjective name of SaluburiansL^ and the like. 
So also of SimplocarpttSf Arcto$taph\lo$, thetipteroideSy which again are 
matched by counterpart errors in Piylocarya (with a species rhyneofpo- 
roidea), psylostachya^ Bryzopyrum^ rhyzophilla, Peplys, distychum, dU- 
tychopkylla, and so on ; to say nothing of pedkMlaris^ pgilieinay Cha- 
mcechrista^ CrotaWaria^ precox^ speciocxssimay Eriopkila^ — the latter 
transforming a lover of spring into a lover of wool 1 But the pupils of the 
Brooklyn Female Academy who can read the Greek letters in which the 
derivation of some of the above words is given, or who have a Latin 
dictionary at hand, for some of the rest, can readily be taught to make 
the requisite corrections. 

So also we have Limonum for Limoniuniy Nyctelcea for NycteleOj lApa- 
chys for Lepachys^ Nascea for NescBO^ Achmella for Acmella^ Naumbergia 
for Naumhurgia^ Phytolacca decandna and Stuartia pentagyma^ and 
Andromeda poly folia for poli/olia, as if this specific name meant many- 
leaved and was a hybrid of Greek and Latin (like Uptoeulmit^ p. 146). 
It is not so surprising that he should fall into the mistake of writing the 
genus Polianthes of Linneus, PolyantheSy and so give a derivation to 
match, although our author might have placed soma confidence in Lia- 
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My Endlicher, &c. ; and even the common books, such as Loudon, gira 
correct orthography and derivation. 

To copj names correctly from other books, or to see that tLey are cor- 
\lj printed, requires no high order of talent Wherever the fault lies, 
re was no need to transform the connective of the anther (Latin 
nectivum) into connectt'/e, nor the name of Payer into Peyer, nor that 
!)uhamel into Dunham, nor that of the prince of agronomical chemists, 
ttsingault into Broussingault, and the familiarly cultivated ornamental 
Dt which commemorates him into Brouanngaullia. To justify our 
nion that these are not simply errors of the press, and to give a 
wning example of what bad spelling may lead one to in the end, we 
a to page 292, and read : 

' S£OR£GATIA, Bronen. (Name referring to the segregated clusters 
the interrupted spikes). 

^ow the name in question is Sagereiia, given in honor of M. Sageret, 
listinguished French horticulturist and vegetable physiologist, as very 
imon botanical works would have informed Prof. Wood. But having 
tiously ^ distrusted every source of information except that of our own 
sooal inspection," and a careless inspection of the name having led to 
sry queer orthographical result, and not having the original memoir of 
mg^iart at hand to explain the derivation, our author, it seems, could 
no less than to invent one, to suit his misreading. 
i^rom the spelling (which even as to English words has some peculiar- 
B, e. g., Purselcme for Pur$lai^)^ we might pass to the pronunciation, 
I we had marked a goodly number of names wrongly accentuated ; 
> misapprehended etymologies. But it is not worth while to particu- 
ze them. Nor have we room now to discuss botanical points which 
nerously present themselves to our notice, as they would open too 
lea field for remark. We freely allow that the *' principle" which 
as compelled " the author ** to disallow the claims of many reputed 
cies of the best authors " is applied with more probability in other 
es than in the first instance the book afibrds, where Sarracenia flava^ 
fra and Drummondii are reduced to varieties of one species 1 while a 
r of one of them with a conspicuous wing is raised to equal rank, as 
ill three species did not produce some leaves, especially the earlier 
s of the season, with a broad wing. 

[t is not likely that the various new species of the volume will bear 
iiUnizing. (As to a new Senecio^ where did Prof. Wood find the spe- 
c name anonymus?) Some of them owe their position to misconcep- 
ns or to want of proper and needful books ; and others to what looks 
3 willful ignoring of a well-known American work, viz., Dr. Chapman's 
»ra of the Southern United States, published in New York in the 
ing of 1800, while Prof. Wood's preface bears the date of December 
that year, and the edition was printed, from electrotyped plates, in the 
ing of the present year. Of some of these new species specimens were 
sented to our author by Dr. Chapman himself; as, for instance, Dr. 
apman's interesting Ooodyera quercicola. This, — showing thereby a 
nderfiil knowledge of the order — Prof. Wood publishes aa a new P/a- 
thera f P, ? qxiercicola. As it happens, it is not a Ooodyera, though 
nearly related as to excuse Dr. Chapman in appending it to that genus ; 
X. Jour. Sci.— Second Sbaixs, Vol. XXXII, No. 94.— Jult, 1861. 

17 
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and Lindley published it long ago under tbo name of Phy*uru$ qturct- 
iicola. 

We are curious to learn upon whose authority <he leaves of Victoria 
regia are said to attain the diameter of 12 feet! We should particularly 
like to see Schizcea puailla growing in Western New York, and trust tLit 

llr. Timotliy Wctniore will have tiie kindness to indicate tlio iocalitv. 

• 

What can the statement mean tliat Trisetum molle (really only a lux- 
uriant form of T, suhspicatum) *^ scarcely differs" from T, purpurascentf 
Torr., which is a good Avena, To common eyes, no two grasses of tbe 
same tribe could l>e much more ditf<;rent Why did not our author's 
'*peiso!ial cUervation *' teach him that his '•^ Fimbrintylis dittach^ 
Clnipnian," is the same as the Htmicarpha aubsguarroMy on the opposite 
page, as Dr. Chapman was sharp enough to see before he printed Lis 
book. 

Wo might go on a long while with such criticisms; and tlie introdQ^ 
tory part would supply text for a long series of animadversions. Still ve 
find throughout the volume evidences of much painstaking, of a genuine 
love for the science, nnd of commendable skill in smoothing the studeDt^s 
way to a moderate acquaintance with it, especially l)y means of analyticil 
tables and keys. Well-meant endeavors should not l)e judged too se- 
verely ; and we trust that our remarks are not over-critical or captious. 

A. O. 

6. The Natural History Review^ a Qaarterhj Journal of JBioloffical 
Science, No. I, January ; II, April, 1861. — We would call attention to 
this new English Scientific Journal, which is ])ublished by Messrs. Wil- 
liams & Norgate, London, (13. Westermann & Co., New York, being 
the American booksellers on tlie title-page*), at four shillings per number, 
the annual subscripiion twelve shillnigs sterling. The editors are, for 
lMiysiol(jgy and Histology, Messrs. Caii>enter, McDonnell and Wilght; 
for Systematic Zoology and Distribution, Messrs. J. Ileay Greene and P. 
L. Sclator; for Anatomy and Embryology, Messrs. Bu>k, Huxley and 
Luhbock; for Botany, Messrs. Oliver (the promising new ProfiMVur in 
tlie London Univei-sity), and Currey; for Palaioutology, Messrs, Huxley 
and Wvville Tliomson. 

**Li undertaking the conduct of the Natural History Review the Edi- 
tors" state that they *' propose to establish a Quarterly Critical Journid 
of Biolo<;ioal Science, which, without interferinij with existing Scientific 
Perioilieals, shall stand in the same relation to Naturalists and other 
persons interested in biological inquiries, as that which is occuj»ied by the 
ordinary quarterly Keviews in respect of Men of Letters and the Gcuersl 
Public. 

"They desiie, in addition, to offer to all whom it may concern, a meaM 
of discussing the general problems suggested by the ])rogress of biologi- 
Cii\ investigation in a pliilosophical spirit, and solely with reference to 
BcieiUific considerations. The Eilitors will not refuse an original commo* 
nicuion on the ground of any scientific opinion expressed in it. 

"The contents of the Natural History Review will be divided into the 
following sections: I. Reviews; II. Original Articles and Reports; and 
111. Bibliographical notices and Miscellauea. 

* Price in New York, f 1.20 per number, f 8.60 per annum. 
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"The first section will embrace criticisras of all important new biolopfi- 
cal works published either in this country or abroad. The second will 
comprise such original papers, as may be of sufficient importance to de- 
serve publication, though they may not be of a nature to demand a place 
in the Transactions of a Scientific Society. Careful Reports upon tbo 
present conditions of particular branches of Natural Ilistory will form an 
additional important constituent of tliis section. 

•* In the third section will be comprised notices of all the Papers on bio- 
logical subjects read before Scientific Societies; a biblioorrnphical record 
of the various serial publications and works on Natural Ilistory that have 
appeared during the quarter; and, finally, miscellaneous notes. 

** While the last section will form a record of the daily progress of Sci- 
ence, of the greatest importance to the working Naturalist, the Editors 
trust that the two former will contain many communications of value, 
not only to the man of Science, but to that large and increasing number 
of persons who take an interest in the results of the investigations of the 
professed Naturalist. 

" As tlie wide extent of Biological Science renders it impossible for any 
man to be largely acquainted with more than two or three of its branches, 
the Editors have divided the labor of collecting and supervising the 
requi.^ite materials according to the scheme which heads this prospectus; 
but tht»y do not hold themselves responsible for the opinions ex|>ieRsed 
in articles to which their names are not attached, and they particularly 
request that all communications intende<l for the Journal may be ad- 
dressed to the Publishers, the words * Natural Ilistory Review ' being 
written upon the outside cover." 

The Reviews in the fii-st number are, 1. Of the Flora BraaiUevftis of 
Von Martins, — in which we discern the hand of one of the best botan- 
ists of our time; — 2. Berkeley's Outlines of British Fangoloay ; — 3. 
The Mammals of A moorland ; Leydig's Xaturnl History of the Daphni- 
dcB^ reviewe<l by Mr. Lubbock ; On the Natural Position of the Group 
Protozoa^ a review of several recent works relating to or touching upon 
tliese simple organisms. The Original Articles are one by Mr. Lnhbo<k 
On Spcerularia Bomhi ; one by Dr. McDonnell On an Organ which in 
th* Skate appears to be the Homologue of the Electrical Organ of the 
Torjtedo ; by Mr. Wrights, Notes the Anatomy of the Alimentary System 
of tf^e AxoloU (Siredon Mexicanum) ; and finally, one which has naturally 
attr;icte«J unusual attention, by Prof, lluxley, " On the Zoological Relations 
of Alan with t lie Lower Animals ^ 

Of No. II, the Reviews are on Prichard's Histoni of Tnfusoria, fourth 
edition ; and on the Primitive Flora Amurensis, The Original Articles 
are one On the Sj)eci€S and Genera of Plants, considered with reference 
to their practical application to Systematic Botany, by Georo^o Ben l ham, 
—an article full of wi*dom. On the Sci-ial Homologies of the Articular 
Surfaces of t lie Mammalian Axis, Atla^, and Occipital Bone, by Dr. John 
C!el.ind. On the Crania of the moat Ancient Races of Afen, hy Prof. 
Schaafhausen of Bonn (from Miillor's Archiv, 1858), with Remarks, and 
Original Figures taken from a Cast of the Kanderthal Cranium^ by 
George Busk; — an extremely interesting article. The Sensory and 
Motor Functions of Nerves, by G. II. Lewes. General Results of the 
^tady of the Typical Forms of Foraminifera^ <fec , by Dr. Wm. B. Car- 
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penter — ^particularly iDterestingy as are other articles in this and the former 
number, on account of the manner in which the subject is treated in re- 
lation to the Darwinian hypothesis. On the Affinities of the Brain of 
the Orang Utang^ by Dr. Rolleston, the new Linacre Professor of Anat- 
omy at Oxford ; a well-considered and every way most admirable com- 
munication. Analysis of or comments on these articles would be here 
out of place. 

The Bibliographical Record occupies about 86 pages in each number. 
It will bo very useful. This periodical was much wanted. It challenges 
attention ; and deserves, and we hope will receive, a larger support than 
has usually been given to British Scientific Journals of a high order. 

IV. ASTRONOMY AND METEOROLOGY. 

1. The recently discovered Asteroids. — For convenience of reference, 
we place on record a summary of the asteroids discovered since 1858. 

S57) Mnemosyne, discovered on the evening of Sept. 22, 1859, by Dr. 
!^uther of iiilk. Its brightness is that of a star of the 10th magnitude. 

(fts) Concordia, discovered March 24, 1860, by Dr. Luther of Bilk. Its 
brightness is that of a star of the eleventh magnitude. 

(59) ^ discovered Sept 12, 1860, by M. Ohacomac at Paris. Its 

brightness is that of a star of 9th to 10th magnitude, and this is the 
sixth planet discovered by M. Chacomac 

(co) Danac, first seen Sept. 9th, 1860, by M. Goldschmidt of Paris, and 
recognized as a planet Sept. 19th. Its brightness is equal to a star of 
the 11th magnitude. 

(61) Titania, discovered by Mr. Ferguson, at Washington, on the night of 
Sept 15th, 1860. It appears as a star of the 11th magnitude. 

(ot) Erato, discoverea at Berlin by Dr. Forster and M. I^esser. First 
observed Sept 14th, 1860, but supposed to be Chacomac^s planet (m). 
The continuation of the observations up to Oct 10th, showed that this 
was a distinct planet Its brightness is that of a star of the 11th or 12ih 
magnitude. 

(w) Ausonia, discovered at Naples, by M. De Gasparis, Feb. lOtb, 
1861. It appears as a star of the 10th magnitude, and is the eighth 
planet discovered by M. De Gasparis. 

(64) Angelina, discovered at Marseilles, by M. Tenipel, March 2, 1861. 

(65) Maximiliana, discovered at Marseilles, by M. Tempel, March 4th, 
1801. 

(66) Maia, discovered at Cambridge, Mass., by Mr. II. P. Tuttle, April 
9th, 1861. It appears as a star of the 13th magnitude. 

(6?) Asia, discovered at Madras, India, by Mr. N. R. Pogson, April 17, 
1861. It appeared as a star between the 11th and 12th magnitudes, and 
this is the fourth planet discovered by Mr. Pogson. 

(68) Leto, discovered at Bilk, Germany, by Dr. Luther, April 29th, 1861. 
It appeared as a star of the 11th magnitude. This is the tenth planet 
first discovered by Dr. Luther. 

(so) Ilesperia, discovered at Milan, by Sr. Schiaparelli, April 29th, 
1861. It appeared as a star of the 11th magnitude. 

(70) Panopea, discovered at Paris by M. Goldschmidt, May 5, 1861. 
It was between the 10th and 11th magnitudes. This is the fourteenth 
planet discovered by M. Goldschmidt 
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We append the elements of seyeral of these planets, according to the 
most recent computations : 
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In the above tables, 

L represents the mean longitude of the planet at Epoch, 
the longitude of the perihelion, 
the longitude of the ascending node, 
the inclination of the orbit to the ecliptic 
the eccentricity of the orbit 
the mean daily motion, 
the semi-major axis of the orbit. 
Comparing these elements with those of the asteroids previously dis- 
covered, we find a large range in the dimensions and positions of the 
orbits. The asteroid which is nearest the sun is Flora, (mean distance 
2-20) with a period of 1193 days. The asteroid most remote from the 
sun is Maximiliana (mean distance 3*45) with a period of 2343 days; 
80 that the extreme asteroids differ more between themselves, than the 
orbit of the earth does from that of Venus or Mars. 

The asteroid whose orbit has the least eccentricity is Concordia (eccen- 
tricity 0'04) ; that which has the greatest eccentricity is Polyhymnia 
(eccentricity 0-337). The orbit of Faye's comet has an eccentricity of 
only 0*556 ; so that in respect of eccentricity, the asteroids differ more 
among themselves than they do from the comets. 

The asteroid whose orbit is least inclined to the ecliptic is Massillia 
(inclination 0^ 41') ; that whose orbit is most inclined to the ecliptic is 
Pallas (inclination 34"* 42'). 
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Of the 66 asteroids whose orbits have been compnted, 16 have their 
ascending nodo in the first quadrant; 24 in the second qnadrant; 14 in 
the third quadrant; and 12 in the fourth quadrant; showing but a 
slight tendency towards that position of the orbits which the theory of 
01ber« requires. 

2. The Comet discovered by Mr, Thatcher, — On the evening of April 
4th, 1861, a comet was discovered by Mr. Albert E. Thatcher, an amatear 
observer in tlie city of Now York. The discovery was made with a tele- 
scope of 6 feet focus, and 4^ inches aperture, made by Mr. Fiiz. The 
comet was found in the head of Draco, in R. A. about 17** 33"» and N. 
Dec. 66*. On the morning of April 6th, Mr. Thatcher reported tlie dis- 
covery to Mr. Fitz, and on the evening of the same day Mr. Fitz found 
it with a comet seeker of 7^ inches aperture ; after which he went to Mr. 
Rutherford's observatory, and found it with Mr. Rutherford's telescope. 
The comet was nearly circular. Its diameter was alK)ut 2', and it 
was somewhat conden.<%ed at the centre. Its place at 1*3^ sidereal time, 
April 6th, as determined by Mr. Rutherford, was A. R. 17^ 24" 59»-3; 
Dec 56® 42' 57" N. The place of the comet was determined again at the 
same observatory, April 7th, Otli, 10th, 20th, 26ih, etc. On the lOlIi of 
April, the brightness of the comet had increased, the nucleus was ill defined, 
and its diameter about 5'. April 26th the comet was visible to the naked 
eye, was nearly circular iu form, and about 6' in diametci. Throughout 
most of the month of May, the comet was visible to the naked eye as a 
star of the third magnitude. 

At the Washington observatory, the comet was observed April 10th, 
at 10** 10™ 20»-6 mean time, in R. A. 17^ 7"> 56»-7l, Dec. -[-59° 26' 
13"*53. At the Cambridge Observatory the comet was also observed 
April 10th, 11th, 14th, 18th and onward. 

The comet was seen in London by Mr. Parkin, April 29th, and on the 
night of May 1st with the naked eye. 

The monthly notices of the Royal Astronomical Society, published 
May 13tli, contain the announcement of the discovery of this comet by 
Mr. Thatcher, but without any intimation of its having been seen in 
any part of Europe before the 29th of April. It is presumed therefore 
that Mr. Thatcher was the first discoverer of this body. 

The elements of this comet have been computed from the Cambridge 
observations of April lOlh, 18th and 29lh by Mr. T. II. Safford, assisunt 
at the Cambridge Observatory, as follows : 

T. 1801. June 2-8672 m. t. Washington, 

log. q. 006488 

71- a - - - 213* 2'-70 ) 

Q ' - - 29 47 -45 [-Mean eq. 1861-0. 

i - - - - 80 2 -62 ) 

Motion direct. 

The preceding elements do not bear any very close resemblance to those 
of any comet hitherto observed. According to these elements, the comet 
on the 11th of May passed so near the earth's orbit as to include it in its 
atmosphere ; the comet's distance from tlie earth being at that time about 
thirty-six millions of miles. 
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3. On the Algebraical and numerical theory of erroti of obeervations 
and the combination of obeervatioM. I3j Gbohqb Biddkll Airy, M.A., 
Astronomer Royal of Great Britain. London, 1861. 12ino, 120 pngea. 
— The object of this short treatise is to determine the probable error of 
iLe meiin of any number of measures of a physic^il element, together 
with the mofit advantngeous mode of combining such observations. The 
concluisions of Mr. Airy differ somewhat from those which for some yeart 
past have been extensively adopted by men of science. Liegondre de- 
monstrated that when it is required to determine the values of several 
qiiantitit^ from a large number of simple equations, the most probable 
values of the unknown quantities are tlioso which render the sum of the 
squares of all the errors tlie least possible. This metho<1, which is called 
tJie method of least equaree has been very generally adopted by men of 
science throughout the continent of Europe, and also in this country. 
The result of Mr. Airy's investigation is that the observations should be 
combined by multiplying each measure by a number wliich is called the 
** combination weight;" that wo should add together these products of 
measures by combination weights ; and divide the sura by the sum of com« 
binntion weights. With respect to that combination-weight which is most 
ailvantageous, Mr. Airy concludes that that ox>mbiuation is best which 
gives a result whose probable error is the smallest possible. It is then ne- 
cei«ary to determine the value of the probable error in each of the obser« 
vat ions. Frequently this cannot be done by any simple rule, because the 
observations are not all. alike. The determination of the value of this 

Srobable error must rest very much with the judgment of the observer. 
Ir. Airy adds "the reader must not be startled at our referring these 
decisions to his judgment, without material assistance from the calculus. 
The adculus is, after all, a mere tool by which the decisions of the nnnd 
are worked out with accuracy, but which must be directed by the mind." 

lIlTTEOaOLOOT 

[We present herewith abstracts of several important papers by Director 
W. Ilaidinger of Vienna on the subject of nicteoric falU in which will be 
found many new and important views both physical and miucralogical 
lately announced by this distiniyuished author:] 

1. Hia^china near Afjram* — One of the most interesting falls of 
meteorites and for a long time the only one of metallic iron, which had 
been witnessed is ihat of Ilraschina near Agrani, May 26tli, 1751. It is 
noticed in Prof. \V. S. Clark's paper on metallic meteorites, (Am. Journ. 
of Sci., 2d Ser., vol. xv, page 15). W. Ilaidinger at tlio me»*ting of the 
Imp. Acad, of Vienna of April 14th, 1859, produced the Latin document 
referring to it (which never had been published) and the original German 
translation ; also a second document accompanied by two pictured plates, 
r**presentin^ the phenomenon as observed at Szigetvdr (or Gross- Sziget), 
1o miles E. of Ilraschina, a paper lately discovered in the Imperial 
Cabinet of minerals at Vienna. At the meeting of Febr. 8d, 18tJ0, he 
presented a third document, which had been discovered in the arch- 
episcopal library at Agram, describing the phenomenon as seen at Biscu- 
pecz near Warasdin, 17^ miles north, a little towards East of Ilraschina. 

♦ Der Afeteoreisetifall von Hraschina hei Agrom am 26. Mai, 1751, V9n W, 
Haidusgek, Wien, 1869, mit 1 chrotnolitliogr. Taji, 
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These various docnmcnts give Bome data and explain some Felatiom, 
which heretofore were doubtful and contradictory. 

The meteor, which fell on May 26, 1761, between 6 and 7 p. H.,we8t 
of Szigetvir (or Oross-Sziget) was at that place first observed as a flash 
of light without any noise, immediately after, it appeared like a flame 
resembling a tortuous chain, extending directly toward the west and te^ 
minating, in the middle height of the air, in a ** fireball,'* which left be- 
hind a long tail. On its arrival in the lower strata of the air it appeared 
like a sparkling fireball of enormous size with a tortuous chainlike tail in 
the higher region?!, the last traces of which faded away at about 10 
o'clock p. M. At Biskupecz it was observed as a small cloud, from which 
some noise was emanating, and which afterwards disappeared. 

Two pieces of iron fell a little east of Hraschina, one of 71 pounds, 
penetrating the ground to a depth of four feet and six inches (not 18 feet 
as generally stated, owing to an erroneous translation of ^ ad tres cubitos'^) 
and at present preserved in the Imp. cabinet of Vienna, the other of 16 
pounds, which had been distributed partly at the place of its fall and af- 
terwards at Pressburgh, and of which every vestige is lost. From the 
computations of various observations of the meteor it appears that it 
passed from Neustadt to Hraschina or from north to south from 48^ 
86' to 40° C 2", and from west to east from 28** 18' to 34** east of Ferro^ 
which requires a motion of the earth 22*8 minutes, until the western 
meridian occupies the place of the eastern. We have no observation 
with regard to the velocity of this fireball, but its height just before its 
fall at Hraschina, as viewed from Szigetv4r was between 30^ and 85^ 
equal to an altitude of 43 to 62*6 miles. 

Another consideration is very important The planetary velocity, with 
which the meteorite entered our atmosphere and remained at about the 
same height between Neustadt and Hraschina, was checked a little east 
of the latter place, where the fall suddenlv begun. The resistance of the 
air alone could have produced this result, a gradual preponderance of 
the attraction of the earth would have produced in the path of the meteor 
a far less sharp angle, than that at Hraschina. 

Prof. H. calls attention to another matter of great interest, the vast 
difference between the apparent size of the meteor and its solid contents. 
A body of 16 inches in diameter at a distance of 76 miles is invisible, jet, 
tlie meteor is pictured as if of the size of the sun. The appearance of the 
chain indicates the time when the solid portions became visible, they 
are undoubtedly however only the paths of the luminous bodies, and, 
that they do not form straight lines, is very natural, if we take into con- 
sideration, the flat shape of the meteorite, which, by its rapid passage, 
must have been tossed from one side to the other by the resistance of the 
air. If the rapid compression of the air is sufficient to annul the cosmicsl 
velocity, it certainly can produce the elimination of light, the fiery phe- 
nomena. These two points established, as a natural consequence of the 
same cause, two other phenomena result, which belong to the character of 
fiery meteors. The solid nucleus of a meteor is not a globe, it passes un- 
doubtedly through the resisting medium, with its centre of gravity fore- 
most, producing at the same time, on account of the unequal distribution, 
a rotation of its mass, which increases in rapidity, whilst the velocity of 
the motion diminbhes in a direct ratio. We can readily conceive there- 
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fore, that this rotation can easily produce the bursting of an unequally 
heated stony mass, coming from a space whose temperature is —60° to 
— 00** C, when heated in a few seconds from its outside red-hot by the 
compresBed air. The rotation would be sufficient also to put the sur- 
rounding strata of the air in a whirling motion, the air compressed to 
such an extent, that it becomes luminous, would by the rotation of the 
nudeos be driven out tangendally along its globular surface, re-uniting 
again behind it, where a vacuum had oeen formed. The fireballs are 
only visible at a distance, dose by only the black stones. In accordance 
with the above suggested powerful rotation is the breaking asunder of the 
flat mass in two pieces of 71 and 16 pounds respectively, by the centrif- 
ugal power. 

The report of the explosion of the Hraschina meteor was heard as far 
as Warasdin, which would give, taking Hraschina as the centre, an area 
of nearly 1000 square miles, over whidi the sound was audible. 

In opposition to Ohladni's theory, that the explosions of meteors are 
produced from the centre towards the outside by the bursting of a tough 
envelope filled with sas, Haidinger suggests a far more simple and natu- 
ral explanation. Taking into consideration that the meteorites arrive as 
frequently highly crystalline solids and that they produce their fiery en- 
velope (a real photosphere) during their passage with planetary velocity 
through our own atmosphere by the condensation of the air before them 
and the pushing away of the same in all directions perpendicular to their 
orbit, thus obtaining a rotary motion, by which in the interior of the fire- 
hills a vacuum is produced, there is a possibility that, when the meteor 
enters the denser strata of our atmosphere, where its velocity is checked 
or its motion completely stopped, the empty space is suddenly filled by 
the surrounding air and thu$ the sound produced. 

The Hraschina iron was the first, in which the highly crystalline struc- 
ture of meteoric irons was observed, and Haidinger gives an interesting 
account of the circumstances, under which this discovery was made. 
Alois von Widmannstatten, a highly educated and thorough iron master, 
had a plate of the mass cut ofif If by 1 inches in size and ^ of an ounce 
in weight, which he had carefully polished for the purpose of examining 
its behavior, when exposed to heating. But what a surprise ! After the 
color of the principsd mass had passed through the various shades of 
straw-yellow, brownish yellow and violet into blue, there remained groups 
of regular triangles of straw-color parallel linee, the blue and violet inter- 
vals i to^ line wide, the straw- yellow lines ^ to ^ of this width, in reality, 
a splendid phenomenon. This was the first observation, and the figures 
were called '* Widmannstatten's figures" in honor of their discoverer. 
The method, generally in use at present, the etching by acids, was intro- 
duced immediately after this discovery. 

2. Leil/orm* — Or the typical form of Meteorites. — In a paper on a 
typical form of meteorites presented at the meeting of the Imp. Acad, of 
Vienna on the 19th of April, 1860, Director Haidinger suggests some 
new and very interesting ideas. The paper is accompanied by two plates, 
representing the appearance of meteoric stones from Stannem and Gross- 

* JSine Zeitf&rm der Meieartten von W. Haidinoer, 1860, mit 2 Tafeln, 
AsL JouB. Sci.— Secokd Sebies, Vol. XXXII, No. 04.— Jitlt, 1861. 

18 
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Divina which are complete in themselves and may he considered is 
individuals of their kind, which at the same time show disUnellj one of 
the periods through which they have pased. 

In viewing meteorites we necessarily must start from certain fmidanMD- 
tal considerations, proved bj the phenomena themselves in order to arrive 
at a full understanding of their forms and conditions. These are: 1st, 
the stone leaves the extra-terrestrial space as a solid ; 2d, its velocitj it 
greatest on entering the atmosphere of our earth; 3d, it is retarded by 
the resistance of the air; 4th, the ^* fireball" (or luminous envelope of the 
meteor) is formed bj the compression of the air and the rotation of the 
stone resulting therefrom ; 5th, the termination of the first part of the psth 
is marked by a detonation, the so-called ** explosion," the vacuum inside 
of the fireball being suddenly filled by the surrounding air. 

The crust is formed during the first part of the phenomenon by a rapid 
melting. The Stannern stone passed through the atmosphere with its 
rounded side foremost, which shows over its whole surface reticulated 
•ulcations, resulting from the uniform action of the resisting atmosphere 
upon it, whilst Uie crust was in a viscous state. The lustrous crust is 
surrounded by a protruding gibbosity ; the stone had formerly sharp edges, 
which however in the foremost direction of the meteorite were melted off 
and rounded and blown off towards the back part of the same. 

The time of the passage through the atmosphere up to that of the 
detonation is very short, and generally lasts only a few seconds. The 
rising temperature, which produces the crust, belongs altogether to this 
period, since the stone came from the planetary space with a temperature 
of perhaps 100^ O. below the freezing point According to the greater 
or less conducting power of their constituents, meteorites will be heated 
more or less rapidly ; masses of iron for instance may get red hot, whilst 
those, composed of bad conductors, remain eold inside, and, as soon as the 
infiuence of the heating ceases, or in other words, as soon as the detonation, 
has taken place and the ** fireball " disappeared, the inside and outside 
temperatures of the meteorite are soon counterbalanced and the crust is 
rapidly cooled, especially on aoeount of the detonation taking place at a 
height, where the temperature is generally very low. 

Masses like those of ihe Cape meteorites of ISthOct 1^38, are probably 
the worst conductors of heat amongst the meteorites. They also have a 
crust very similar to that of Stannern, even in some ^x>t8 the reticulated 
delineations on their ** heads," but the crust is very superficial and the 
interior mass contains a considerable quantity of water of composiUon 
«?hich can be expelled only at red heat 

During the real fall of the meteorite or after it already belongs to our 
planet, its velocity is, comparatively speaking, so ineonsiderabla, that a 
re-melting of its crust is improbable if not impossible. 

From the form of the Stannern meteorite, the position of its crust and 
especially the protuberance, it becomes evident that the reticulated sar£ice 
must have passed foremost during its passage through the atmoephere, 
and has formed the ^* head " of Uie same. Its centre of gravity, which 
always must be foremost in space, lies near that point It could rotate on 
the axis of its path but could not be irregularly overturned. From its 
form we learn another fact; the stone did not burst in our atmosphere bat 
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it came from the planetaiy space of its present size, excepting that portion 
perhaps, which may have hwti melted off. It shows the result of a single 
uniformly progressive period in the formation of its surface and requires 
us to adopt a modification of our present views about the fall of meteor- 
ites. Certainly it is not always on$ meteor, which ** explodes,'' and the 
fragments of which fall down as meteorites, but in many instances tohole 
twamu of separate pieces enter our atmosphere, forming one common 
fireball, the bursting of which may be caused by rotation, and the sepa- 
rate detonations belong doubtless to the different individuals, brought to 
a stand-still. 

The stone of Gross-Divina, which in its general character is allied to 
thoee of Timochin, Zebrak and Eichstadt, shows a great dissimilarity on 
its two principal planes, one being pretty smooth, the other very rough. 
The form of the whole stone is that of a fragment, altered only on its 
rarfaee. Characteristic of this meteorite is a ridge, which passes over 
the **head'' of it, and on account of which it had, whilst passing through 
the atmosphere with planetary velocity, alternately two different positions, 
first one plane foremost and then tilting over to the other. A large surface 
of nearly 80 souare-inches compresses the air, and surrounds the cold 
itone with a *'nreball," the flaming points of which, uniting immediately 
behind the stone, where we can imagine the greatest rarefaction of air, 
have the most favorable position to melt off the surface and produce the 
roundish spots resulting from their attack. 

Corresponding with the ridge over the frontpart ^or head) is one over 
the back part of this meteorite, as the boundary of tne action of the two 
positions of it, produced by alternately tilting over from one side to the 
other on its cosmical path through the atmosphere. The roundish spots, 
where a melting off has commenced, have a striking resemblance to the 
impressions of fingers in dough, and have been frequently called 'Mmpres- 
iions" (Haidinger prefers the name ^depressions"), and we can often 
learn the position of the stone during its cosmical course by a careful ex- 
amination of their situation. We find them generally on that side of the 
meteorite best protected during its passage. 

What is most remarkable in the foregoing is the fact that some of the 
meteorites have retained their equilibrium during the first period of their 
passage through the atmosphere. 

[One fact in the physical history of meteorites seems not to be fully ex- 
plained by the theory of Dir. Haidinger that the production of a crust 
appears impossible after the body reaches our atmosphere and explodes — 
namely that there is often a face of recent fracture plainly distinguishable 
from the older and more rounded faces by its general aspect and still more 
8o by the extreme thinness of the crust over this newly exposed face. Such 
faces are visible on the New Concord (Guernsey County) Meteors of May 
1st, 1860. It would seem to follow from llaidingerV reasoning that 
sometimes at least meteors should reach the earth having faces of fracture 
unglazed by any crust. Such in fact is the case in the Quenggouk meteor 
described on page 142. But this is a very rare if not an unexampled 
occurrence. We seem therefore driven to the conclusion that in the brief 
interval between the explosion and the bodj^s coming to the earth (its 
telluric period) a new crust is sometimes formed over the freshly fractured 
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3. SL DerUs' Wesirem.* — ^At the meetiDg of the Imp. Acad, of Yienna 
of October 4th, 1860, Director HaidiDger gives an aocount of the me- 
teorite of St Denift-Westrem. 

The fall took place without detonation and accompanied only by slight 
noise, similar to the rattling of carriages, on Jwie 7th, 1855, 7 j- p. m. near 
the town of St Denis-Westrem, about 2^ miles from Qhent in Belgium. 
It £b11 about 30 paces from a man and woman. It penetrated the ground 
about two feet and was immediately dug up; it was still hot, blueish black 
and smelted sulphurous. It weighed 700*5 grammes, its sp. gr. =z 3*293. 

Its form is very remarkable, similar in shape to an '' Ajianchites," (a 
genus of Echinus,) a flat elongated base and an arched inclosure. It 
has the character of a real fraraient and is incrusted all over. The cnnt 
on one side is very uneven, whilst the other portion is more even and 
equally rounded, especially on the edges. The edges between the rongh 
surface and the rounded planes are well marked. 

The centre of gravity foremost indicates the direction of the motion, 
which is also connrmed by the rounded, though not very marked, de- 
pressiotts on the opposite side. The position may indicate that the rota- 
tion has been exceedingly influential in rounding it by melting off the 
outermost inclosure. The fusibility, however, must be very trifling, the 
crust bedng very thin and of very little lustre. 

The ajisenoe of a detonation in this case as well as at Linom near 
Fehrbellia (Sept 5th, 1854), only represented by some rattling, bluate^ 
ing or hissing, when compared with the tremendous sounds and roaring, 
such as ocourred at New Concord for instance, is worthy of our fnllsBt 
attention. The size of the meteorites seems to have nothing to do with 
it Every one has an independent motion through space, until, after 
being exposed to a series of various conditions within a space filled in its 
centre by our earth, it finally becomes a part of the same. The earth 
itself has a rapid motion round the sun, every point of its surface one 
corresponding with the daily rotation round its own axis. It certainly 
can occur that a meteorite rushes from space tangentially upon the 
orbit of the earth with a velocity of little more or less of 20*5 miles in a 
second, in which case the meteorite overtakes the earth or is overtake in 
its course ther^y, and this at such a distance that it is then really attracted 
by it and must finally reach it according to the laws of gravitation. It 
might be possible in an extreme case that on account of the absence of the 
compression of air, no crust would be formed. But this being present both 
on this meteorite and that of Linum, there may have been a lesser degree 
of compression of the air but not a total absence of it At the same time, 
however, the resistance in the rotation of the atmosphere may have its 
influence, which can act in opposition to the rotation of the meteorite 
round its own axis. 

The stone resembles those of Reichenbach's 2d family, ^ somewhat blue- 
ish stones,'' Slobodka, Ch&teau-Renard, Lissa, etc, and especially that of 
New Concord, Ohio. 

The stone contains finely disseminated iron and pjrrhotine, the latter 
sometimes filling up vein fii»ures, which give it the character of a fragment 
from a very large mass, a real mountain of rock. 

Disseminated through the whole mass are spots of so called ir^nmst 

* Der Meteorite von St. Deni9-Wettrem tm k.k. Hot. Mineralien-CahituU fw 
W. Haidinukb. 1860 (Oct.) 
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and globules, somewhat ciystalline in their crott-fracture, which leave 
impressions when falling out of the brittle mass. 

4. Calcutta Meteorites.* — At the meetings of the Imp* Acad, of Vienna 
of June 8th, November dd, and the last one of the year 1860, W. Hai- 
dinger has given some accounts of the ** Calcutta Meteorites," which had 
been acquired a short time before by the Imperial cabinet of minerals, of 
which we give the following abstracts. 

(1.) The Meteorite of Shalka {6t Shaluka) in Bancoorah fell about 80 
vards south of the village in a rice-field on the dOth Nov., 1850, three 
hours before sunrise. The fall was witnessed by two persons. The noise, 
compared with thunder, although peculiar in its nature and by the natives 
caUed ^ gurgur," ^ charchar purpur," was hardly very loud, because it 
did not wake up the inhabitants of Bhora f of a mile distant. The stone 
had penetrated the ground to a depth of about 4 feet, by digging for it 
fragments were found to the depth of three feet and in a circle of about 
20 feet radius. It appears that only one stone fell, which, ho^ ever, was 
broken into fragments by striking the ground, and it may have been 
three feet long. It came from a southerly direction at an angle of about 
80^. It must have been hot, when it fell, the black crust here and there 
peeled off and stuck to the earth in small fragments ; the surrounding 
earth had the appearance of burnt clay. 

The stone is very peculiar, the fine ffrained portion of a whitish color 
resembles pumice, the darker ash-colored crystalline portion forming 
coarsely grained aggregations of individuals of two lines in every direc- 
tioii, have the appearance of pearlstone, the latter forming globular 
maasea of several inches in diameter, inclosed in the former or penetrated by 
it in a veinlike manner, the whole mass having the appearance of a breccia. 
It is friable like coccolite. The larger individuals show a distinct cleav- 
age in one direction, less so in another, intersecting at angles of 100^ and 
80^; perpendicular upon them terminations are sometimes met with, 
which can be considered as planes of crystals and parallel of which no 
cleavage is oheervable ; twin composition parallel with one of the pris- 
matic planes. The real fracture shows greasy lustre. The mass is ex- 
tremely firiable and fragile; H.=6-6 ; 8p. gr. at 19° R =3-412. 

Small grains up to the size of a millet-seed of chromic iron, sometimes 
in octahedral crystals are intermixed with the ash-colored mass. The dull 
blackish brown crust is not thicker than writing paper ; here and there it 
forms irregular reticulated particles, which show somewhat more lustre. 

It does not contain any metallic iron. The grey mass contained ac- 
cording to E. von Hauer : 

Silicic add, ... - =67-66 =80-60 

Alamina, --•.-= tract .... .... 

Ozyd of Iron, - - - - =2066 =468) 

Lime, =1-68 =043 [■ =12-61 

Magnesia, .... =1900 =7-60) 

and stands in the middle between the hi- and tri-silicates of monoxyds, the 
oxygen ratio being =1 : 2*42. It is named by Haidinger in honor to the 
late Henry Piddington, and resembles in composition an olivine-like 
mineral, (alleged to have come from the meteoric iron of Grimma) and 
Shepard^s Chladnite. 

* Die Oakiitta-Meteorite, von Shalka, Fattehpore, Pegu, Assam, mid Segowlee 
im k. k. Hof MiDeralien-OabiDete too W. H4iD»axa. 
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The Shalka meteorite belongs to Reichenbacli's first family (?) fint 
group and Shepard^s Chladnitic-trachytic stones. 

(2.) An interesting fall of meteorites occurred on December 27th, 1857, 
25 minutes after 2 a. m., at Quenggouk near Bassein in P^u. Three 
stones, which were evidently fragments of one meteorite, we found tn 
and ten miles apart According to the information, which Haidioger 
received from Mr. Oldham, the meteor, which emitted the stones had the 
appearance of a large inverted umbrella in flames, as observed 90 miles 
south of Quenggouk on the river Bassein, passing from W. to K at an alti- 
tude of 40** to 50^, and after the termination of its path giving a report 
like that of a monster gun, followed by a rumbling noise. Another obse^ 
vation made on board of the steam-frigate Semiramis about 200 miles 
8.E. from where it fell, describes it as having had at first the appearaooe 
of a large star, rapidly increasing in size until it was about three times as 
large as the moon, leaving behind a long tail and falling toward the east 

From these observations Haidinger made the following deductions: 
1st, the height of the meteor was from 80 to 120 miles (16 bis 24 mei- 
]en) ; 2d, the original cosmical course was E.N.K to W.S.W., the latter 
part of it, however, from W. to E. this change being caused by the re- 
sistance of the atmosphere ; Sd, the size of the meteor was, if the word 
three times is referred to the area of the moon, 14,400 feet, if to its diam- 
eter, 24,000 feet ; 4tb, the pieces found between five and ten miles were 
thrown asunder by a real explosion, produced by the rotation of the meteor; 
6th, the pieces were real fragments, which fitted together and the frac- 
ture planes of which were not covered by a crust, a proof that the tellnrie 
fall did not take place with cosmic velocity ; 6th, the detonation was 
heard at 100 miles distance but not at 200 miles. 

(3.) Another fall, on which Mr. Oldham reported to Haidinger, took 
place at 2^ 14°> p. m., on July 14th, 1860, at Dhurmsala in Punjab, and 
was accompanied by a tremendous noise and a great number of detona- 
tions, similar to those of the discharge of heavy artillery. The earth was 
shaken in convulsions and trembled. Three witnesses saw a flame of 
two feet broad and nine feet long, passing obliquely over the station after 
the first explosion had already occurred. The direction is stated as 
N.N.W. to S.S.E. and stones were found at five different places in this 
direction ; it is said that stones had also fallen at several other localities. 

They penetrated the ground to a depth of from 1 to 1-J- feet, and it is 
reported that persons, who picked up some fragments, before they held 
them in their hands half a minute, dropped them again, owing to 
the intensity of cold which quite benumbed their fingers. The largest 
piece found weighed 320 lbs. The observation of the intensity of cold 
of the fragments is a matter of great interest and importance. The little 
meteorite passes in its cosmical path during an incalculable period 
through an excessively cold space. By the resistance of the atmosphere, 
light and heat are developed, which latter might even produce a melting 
of the surface of bad conductors, whilst the inside of it remains quite cold. 

(4.) The fall of the meteorites at Futtehpore, Nov. 30th, 1822, has 
already been mentioned by Prof. Shepard (this Journal, 2d series, 
xi, 80). The mass is pale ash-grey, fine-grained, and on the fructure 
planes it shows yellowish brown spots of so-called iron-mat ; vein-like 
plates of pyrites of a reddish bronze yellow color pass through the mass ; 
the polished surface shows many particles of metallic iron, the largest 
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Merved grain was 1^ lines long and one line broad. The mass is crossed 
y fissures in different directions intersecting at well defined angles, some 
r them filled up with the material resembling that forming the crust, 
thers by magnetic pyrites and iron. These fissures show the phenomena 
eculiar to veins, they intersect, join and throw each other out of their 
aurse. Although the mass is soft and may be scraped easily, it contains 
ere and there harder globules of a greyish white color, others have a 
arker grey color, and iron is accumulating in or around them. Some 
f the inclosed fragments are angular and not round in their intersections, 
thers have a plate-like linear structure and are lustrous. The crust is 
ull, brownish-black, here and there, with isolated or groups of roundish 
at impressions ; the surface of the crust has the appearance, as if it was 
lade up of angular plates of an irregular form of 2-3 lines in diameter. 
t is less than half a line in thickness and contains particles of metallic 
OD. Haidinger found the sp. gr. at 17^ R. =z3'526. 

It belongs to Reichenbach*s whitish meteorites, 2d family, 1st group. 

(5.) The stone oi Pegu was found in 1854, and appears to have fallen 
ut a short time previously. The mass is pale gray a little bluish, made 
p of round grains or granules, imbedded as it were, in white sand, slightly 
[>hercnt and almost friable. The grains are both round and angular 
id from greyish white to dark smoke-grey, the largest not over one line 
I diameter. Exceedingly small particles of met iron and pyrites (or 
yrrhotine) are pretty regularly disseminated through the mass. Very 
iteresting in the examined specimen is a real vein apparently of pyrrho- 
oe of about half a line in width, a positive proof of its subsequent forma- 
on in a large mass. 

The crust is greyish black inclining to brown, without lustre and not 
rer ^ line in thickness. Sp. grav. =i3*7d7. It belongs to Reichenbach's 
scoud group. 

(6.) The real locality of a stone, which was found in 1846 and which 
'iddiogton supposes to be from Assam, is not known. Two of the three 
rocured pieces were fragments of the same stone, the other appears to 
Mne from a different one as the proportions of nickel and cobalt are not 
ae same. It is beautifully marbled, very solid and compact and admits 
f a good polish. It resembles the meteorites of Seres, Barbotan, Mez5- 
fadaras, TAigle and others of the 3d family of Reichenbach. The mass 
\ dark grey, irregular rounded fragments of a paler color and nearly 
alf an inch in diameter are imbedded in it, also numerous more or less 
;lobuUr particles, small quite black ones and smaller and larger ones of 

bright ash grey color. Inclosed in the pale grey colored portions are 
rown, also white and yellow metallic fragments. Disseminated in every 
irection through the paler and darker portions are about equal quantities 
f metallic iron and pyrrhotine, the distribution of a portion of the iron 
articles as fringes around the inclosed spherules is very remarkable. It 
» a proof that during the gradual solidification, after the globules had 
Iready been inclosed, the iron particles were yet capable of locomotion. 

The crust is dark greyish black and has here and there some lustre, 
t is very thin and shows some round fiat impressions, indicating the back 
•art of the meteorite. Sp. gr. at 17^ R. =3-792. 

(7.) The fall of the Segowlee meteorite took place on March 6th, 1853 
t noon. Persons at a distance of a few miles from the place of its fall 
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heard a peculiar rumbling noise very dissimilar to thunder, more like tbe 
rattling of carriages over a paved street A man and a boy heard some- 
thing heavy fall without any other ndse and collected some of the stones. 
Afterwards others were picked up and about 30 were found scattered 
over an area of about one square mile. All the stones were nearly pyra- 
midal and weighed from ^ to 4 pounds, one however 14^ pounds. The 
stone, which Haidinger describes is very unhke any in the Imperial col- 
lection, but resembles in color that of Mentz (Mainz). The brown mw 
is very solid but by no means homogeneous, imbedded in it are numeroos 
round and angular paler and darker particles of more or less hardoen, 
and disseminated through the whole mass fine particles of metallic iron 
as well as .pyrrhotine, more of the latter, the largest grain being two linei 
long and one broad, the largest grain of the iron ^ of that size. Many 
fissures pass through the mass, without any r^ularity, however. It hu 
a dull appearance, like iron covered with rust, and the whole looks like 
a poor variety of brown iron ore. A real fresh fracture shows dtstinct, 
although slight greasy lustre. The crust is very thin, not over i line in 
thickness, dark reddish brown mostly dull, only here and there on the 
flat portions and the rounded edges darker inclining to black and some- 
what more lustrous. The whole condition gives the proof of a veiy 
sliffht fusibility. Sp. gr. at 17^ R. =3*425. Hardness about 6. 

The form of the largo stone is very remarkable. Its centre of gravity 
lies evidently in its thicker part, at the opposite lighter and pointed end 
are principally the indications of those flat, basin-like depressions. The 
lower part of the meteorite, as it were the base of it, is remarkably even. 

5. The meteoric iron from Tuki^ jRussia,. — In the year 1846 a man 
of iron of over 15 puds (542 pounds avoirdupois) was found 7 versts 
(4*6 miles) from the station Mariinskoje (in the Government of Tula) on 
the Moskaw-Tula Road (54* 35' N. lat and 37*» 34' E. of Greenw.). It 
was sold for four roubles (three dollars) to the Myschega iron works in 
the neighborhood, where the greater portion of it was worked up into 
axles, wagonsprings, grapnels and other implements, until in 1857 Dr. 
Auerbach learned of its existence and saved the remainder from destruc- 
tion. He has given the first notice of it,* and in a preliminary analysis 
of it found the mass to contain : Iron =: 93*5, Nickel =2*5, traces of Tin 
and 0*9 Schreibersite. It yields sulphydric acid, when dissolved in chlo^ 
hydric acid, probably owing to the presence of pyrrhotine. Articles manu- 
factured from this iron show after etching a beautifully damasked suiiace. 

At the meeting of the Imperial Academy at Vienna of Nov. 18th, 
1860, W. Haidinger has communicated some very interesting observations 
made on a specimen of this iron obtained from Dr. Auerbach. 

The principal mass, although not altogether homogeneous, consists of 
iron, showing indications of Widmannstadtean figures, and imbedded in 
it pieces of meteoric stones with a large proportion of metallic iron dis- 
seminated through the same. The angular shape of the pieces and the 
irregularity of their borders leave not the least doubt as to their nature. 
They are real fragments^ separated from larger masses by mechanical 
force. The uniformity of the fine-grained mixture of the fragments as 
well as that of the completely metallic nature of the inclosing mass co^ 

* Boll Soc. Imp. de Moscou, 1858, No. 1, page 881. 
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"oborate this opinion. The spec. gray, of a piece of the fine-grmned 
itone at 12^ R was found to be 4*153 ; that of the iron as 7*332. 

Even before etching, but far more plainly afterwards, three objects can 
be perceiyed on the surface of this iron. The greater portion of it is acted 
Qpon by the acids, but projecting oyer it are figures in full lustre, partly 
angulaTf partly made up of nearly parallel lines ; the length of these 
ridges is at most four lines, the width of the intervals between two 
is from one-tenth of one line up to one line, the width of the ridges 
themselves is hardly one-twentieth of a line. They are evidently Wid- 
mannstadtean figures, although they have not the regular arrangement 
^ those of Agram, Elbogen, Lenarto, Toluca, Durango. Similar to those 
of Bohamilitz the particles of Schreibersite are distributed in ridges along 
the separating lines of the individuals themselves, they even inclose gran- 
ular particles made up of very minute individuals. This being the case 
is shown by the damask-like, although faint lustre of these planes. Be- 
tides the fine Schriebersite lines, the etching developes a brownish black 
lostrooB silicate, sprinkled over the metallic surface like fine sands or in 
little fragments. 

The Widroannstadtean figures of the Tula iron show a striking resem- 
blance to those of that of Burlington, Otsego County, N. Y., the latter 
however is far purer and especially without the fine sandy silicate. 

The larger fragmeiAs of the enclosed meteoric stone are allied to those 
containing a large quantity of metallic iron, as for instance to that of 
Tabor, although the mass is of a dark brownish grey, almost a brownish 
black color ; in the size of the grain it resembles the stones of Charson- 
rilie, although the greenish grey color of the latter is far more light 

Judging from analogies olwerved upon our earth, especially from the ap- 
pearance of the perfectly angular and not in the least worn off fragments of 
meteoric stones imbedded in the iron, Haidinger comes to the conclusions 
ihat, before the stony masses were inclosed in the iron, they were united 
IS portions of real rocks in one and the same heavenly hody^ from which 
iiey came to our earth ; and that the metallic nickeli/erous iron formed 
veins i» the granular rocky which latter was a mixture of metallic iron 
md a silicale of iron and magnesia before being broken off its connection, 
m instant which can be considered the starting point, at which the mete- 
orite was set in motion in the cosmical path the conclusion of which is 
its arrival upon our earth. 

The forms of the larger and smaller lumps (cloddy masses?) inclosed 
in meteorites show, however, many peculiarities, which require a more 
thorough investigation. 

In the meteorite of Hainholz are imbedded globular and ellipsoidal 
lumps of iron of the size of a hazelnut. They are no fragments^ and 
contain, as pointed out by Baron von Reichenbach, who described them, 
smaller globules or clods of sulphid of iron, the latter trimmed with 
Schreibersite. It shows these iron lumps not in a very conspicuous man- 
ner, they are completely grown together and interlaced with the surround- 
ing silicate. The mass shows after etching a very peculiar appearance, 
the iron appears in small lumps of about two lines in size of a perfectly 
homogenous structure, visible by simultaneous reflection, but the interior 
of these are dendritically marbled by inclosed particles of silicate. Besides, 

Am. Joub. 8cl— Secomd IftaiES, Vol. XXXII, No. ^— July, 1861. 
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there are larger somewhat round particles of the latter and smaller angu- 
lar ones of one half to one line in diameter, and very remarkable and 
characteristic pretty large hiffhly crystalline olivines with distinct dear- 
age. However crystalline the latter may be, they nererthelesa have a 
very irregular surface. Beyond doubt they have been formed aa ciysUb 
but since their formation have lost their external form. 

To consider these iron lumps as well as the olivine erystala and frag- 
ments, as Baron von Reichenbach does, as belonging to a previous forma- 
tion of meteorites or heavenly bodies in a distant space of the universe, is 
certainly not requisite ; in their habitus they have a striking resemblance to 
the more or less compact formations of basaltic and trachytic tufa, of conrw 
not taking into consideration the action of water or carbonate of lime. 

Haidinger suggests to consider the structure of a great number of the 
known meteorites as dry tufas, fonned without water, a meteoric tufi^ 
an idea which as he remarks mav be the starting point of a long series 
of inferences leading us far away mto the field of suppositions of an earlisr 
original formation, but always without losing sight of their immediate 
connections. 

C. The meteoric iron from Nehraekcu — ^W. Haidinger gave at the meet- 
ing of the Imp. Acad, of Vienna of Dec. 18, 1860, some information rs- 
Sirding the meteoric iron from Nebraska, obtained by Mr. Nathaniel 
olmes of St Louis, Mo. 

The orifi^nal mass weighed 85 pounds and was found on the right 
shore of the Missouri River in Nebraska Territory, 25 miles west of rcrt 
Pierre, 44'' 19^ ]at.,and lOO"" 26' W. of Greenw., whence it was broaght 
in 1857 and presented to the Academy of St Louia in 1858. It wdghed 
80^ pounds and the surface was hardly acted upon by mat AccoidiBg 
to an analysis by Dr. H. A. Prout, it contains : 

Iron. ss94-28a 

Nickel, ....... 7185 

llagnetium, ...... 0*650 

Calcium, ...... 0*850 

Sulphur, ...... <rgcf 

102-47S 
but not the least trace of cobalt, chrome, manganese or any other con- 
stituent (The Widmannst&dtean figures, however, would indicate the 
presence of phosphid of iron and nidcel.) 

A segment of the Vienna specimen cut nearly parallel with an octahe- 
dral plane showed stris of half a line in width intersecling at anglei of 
60^ and 1 20^, with the triangular and rhombic intervals between the 
inclosing ledges of Schreibersite covering the whole etched surface. Thej 
indicate undoubtedly a long continued activity of crystallization during 
an immeasureablo period of time. The Widmannstadtean figures show 
the closest resemblance to those of the Red River iron preserved in the 
Yale Ck>l]ege Cabinet 

A lithographic plate ffiven in the 4th number of the 1st vol. of the 
Transactions of the St Louis Academy represents the whole mass and, 
on account of the numerous fiat depressions, which it shows, evidently 
from the reverse of that side, which passed foremost through the atmo- 
sphere. (See above, Haidinger's views on the typcal forma of meteorites.) 

F. A.G1B. 
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Height uf lower surface of tbe mercarj, 62 feet 5 iiicb«a shon 
«t San Francisco — with remarks; hj Tbomab M. Looah, M.D. 
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Disturbances of the electrical eauilibriam are rarely manifested in 
California, and but four times have lightning and thunder been witnessed 
in the whole year, 1860, viz: on May dd, July lltb, September 26th and 
October I7th. During the storm of September 26tii, which was accom- 
panied with a sprinkle of hail, the lightning was very vivid, preventing for 
the first time since they have been set up, the working of the telegraph 
wires. Hail and snow are also seldom experienced. Besides the instance 
of hail just mentioned, we were visited with a sprinkle of both hail and 
anew on the 3d of May. 

TAe Aurora Borealis^ which has been seen here only eleven times in the 
same number of years, has been witnessed on no less than four different 
occasions during the last year. The first and most remarkable was that 
on the 4th of July, and although the brilliancy was not so great, nor the 
field of observation so extended as that on the 28th of August of the 
preceding year, still it was seen at places wide apart, and at each point 
of observation presented the same dibtinctive features. This is at leist 
the second instance on record in which this phenomena has been observed 
cotemporaneously in California and the Eastern States. 

Earthquakes have not been as frequent during the year at San Fran- 
cisco as usual, and the only one recorded, in our Register here, was not 
felt in the former place, nor at any other point among the Coast Range 
mountains. This, at Sacramento, was experienced on the 15th of Mard, 
at ten minutes past 11 h. a. m., during a stagnant and cloudy condition 
of the atmosphere. The direction of the impulse seemed to be from 
northeast to southwest — as it was sensibly experienced at various places 
between here and Carson City. At the latter place (4,741 feet above 
the sea), the intensity of the force was considerably greater than at Sac- 
ramento, where it was only sufficient to cause a slight vibratory motion 
among chandeliers and other pendant objects. 

V. MISCELLANEOUS SCIENTIFIC INTELLIGENCE. 

1. National Observatory, — The accession of Lt. Jambs M. Giluss to 
the direction of the Washington Observatory is a fact of happy omen for 
science. It may perhaps seem to some but a tardy act of justice that 
the man who was chiefly instrumental in securing the establishment of 
this Observatory should at last be placed at its head. But whatever 
there is to regret in the past, (and alas how much there is!) in the admin- 
istration of this Institution, it is a matter of general congratulation in 
scientific circles that the distinguished chief of the Chilian Astronomical 
Expedition should now adorn the post lately so ignominiously left vacant 

2. Earthquake at Mendoza.— On the 20th of March last, about 8} 
oVlock in the evening, a most destructive earthquake overwhelmed the 
city of Mendoza in the Argentine Republic, South America. Mendoza 
is in lat 32*" 53' S., Ion. eo"" 6' W., and is about 2900 feet above the sea 
on the eastern slope of the Andes. The shock is said to have come 
from the N., followed by another from the S., and to have lasted only 
about five seconds, in which brief time nearly the whole town was utterly 
laid waste and from 8000 to 12,000 lives were destroyed. The shock 
was not felt at Valparaiso, distant about 150 miles in a right line W. by S. 

8. Prussian Expedition to Japan and China. — ^A letter from Baron 
Richthofen, (xeologist to the Expedition, from Yeddo, dated 25th of De- 
cember, 1 860, states that they were about leaving Japan, to go to Shang- 
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hai and then to the Phillipines, Siam and Java. The expedition thence 
returns to Europe hj sea while Baron Richthofen proposes to cross the 
Asiatic continent 

4. Correction, — A letter from Prof. James Hall, in regard to trilobites 
from the Wisconsin * Potsdam,' says: *^ The specimen you send me is from 
Trtmpeleau and not Black River Falls, as I had anticipated — having made 
a journey of thirty miles over bad country to " Black River Falls " to find 
the rocks there of Sienite with a little coarse grey sandstone a mile 
below." "The Lingula accompanying the trilobites is L, poliia, (see 
Geol. Rep. Wisconsin, 1 860.)" I believe the original authority for the 
locality was Prof. Daniels. F. H. Bradlbt. 

Book Nonon. — 

1. Ancient fVorksin Western N^ew York. — In the 13th Annual Report 
of the Regents of the University of the State of New York we find, among 
other matters interesting to science, an important document on the re- 
mains of early human art in the region contiguous to Lake Erie, and 
comprising the counties of Chautauque and Cattaraugus — by T. Apoleon 
Chbket, Civil Engineer^ d?c, 1859. 

In a cursory perusal of this report and after an inspection of its illus- 
trations, we are convinced that the dominion of that very ancient and 
unknown people, by whom the earth works of North America were 
raised, extended to Lake Erie and was a part of the great system of simi- 
lar works which occupied the territory of several of the Western and 
Soathwestem States, to a great extent, also, the valleys of the Ohio and 
Mississippi and their confluents extending quite to Mexico. There is so 
great a similarity, not to say identity, of structure, position, arrangement 
snd contents whether of human remains, or of artistic works, when art 
was young, or of collections of minerals and other objects of nature and 
art that our curiosity is excited still more to obtain a solution of the 
question, ' who were the people who erected these remarkable works, forts, 
lines of defense, mounds of observation, or barrows of sepulture V Our 
modem Indians have no such skill — nor have we reason to believe that 
any such structures as are named above were ever erected by them or 
their ancestors and this appears to be the opinion of Mr. Cheney. 

His labors have been praiseworthy — himself an amateur archeologist, 
he works, we believe, without pecuniary reward, deriving no substantial aid 
from his investigations, and if we are not misinformed, under the pressure 
of ill health and with a family entirely dependent upon his exertions in 
other branches of research and literature — and who have at times suffered 
in an extreme degree. 

We sincerely wish him every aid to which be is so well entitled — es- 
pecially to enable him to bring a successful result extensive investigations 
in which he is now engaged as to the origin and history of the build- 
ers of the mounds and fortresses which are the only record of that won- 
derful extinct people. — b. s. 

2. An Elementary Treatise on Human Anatomy ; by Joseph Lbidt, 
M.D., with 392 illustrations. Philadelphia: Lippencott & Co. 1861. 
8vo, pp. 663. — This original and truly admirable treatise on Iluman 
Anatomy bears everywhere the signs of its author's genius. Concise and 
clear without formality, learned without pedantry, it is a model of what 
every text book in a descriptive science should be. The illustrations are 
excellent and mostly from original drawings of the author or his friend 



160 Book Notices. 

Dr. Schmidt, pnt on wood by the masterly hand of Aagost Wilhelm, i 
young artist of Philadelphia. Every mechanical detail of paper and tj- 
pography has received scrupulous care. 

3. Handbuch der metallurgidchen Huttenkunde; von Bbuho Kkbl^ 
2^®, umgearbeiUte und vervolUtdndigU Auftagt, 1*' Band^ 1^^ Ahikdr 
lunff, Freiberg, 1861. — This first instalment of a second edition of Pro£ 
KerPs excellent and exhaustive treatise upon metallorgy, revised aod 
brought up to the preseut date, will be welcome to every one who taktt 
interest either in the theory or practice of smelting. 

To those familiar with the previous edition of this work we need noi 
urge its encyclopaedic character or its importance to practical men. G«- 
tain it is that no other handbook upon the subject can be mentioned ia 
comparison with it. In breadth of scope, amplitude and oompleiraeas of 
detail, and honesty of purpose, the work is on a par with any of tbe 
standard treatises upon other branches which do so much credit to the 
scientific literature of Germany. Though comparatively litUe has been 
heard heretofore of the scientific merits of this work, it nevertheless oob- 
tains in reality, — incidentally as it were, — almost everything which is 
known of tlie chemistry of the metals, while the scrupulous care with 
which references to original memoirs, etc, are given, and the abundance 
of these citations renders it an invaluable aid to the student and invcsU* 
gator. The book is copiously illustrated and well printed upon ezoelleDt 
paper in the best style of the house of Engelhardt (Thibrbach.) Weet- 
ermann & Co., of New York have it in store. f. h. s. 

Obituary.— 

Dr. Charlbs Robb, Professor of Natural Science at the University of 
New Brunswick, died at Fredericton, April 2, aged 46. He received his 
medical degree at the University of Edinburgh, and having snbeequeDtlf 
studied at Paris entered on the duties of his professorship m 1827, whioi 
he filled for twenty-four years with leal, fidelity and ability. Althouffh 
residing at such a distance from any scientific centre and without the 
means or opportunities for original research he was nevertheleas known 
to his associates and friends as an accurate observer and deep thinker, 
lie made a carefnl study of the geology and mineral resources of New 
Brunswick and the museum of his College which he collected and a^ 
ranged, remains the result of his labors. In all matters connected with 
the advancement and prosperity of the Province he took a deep intereet 
He was for many years Secretary to the Provincial Board of Agriculture 
and he will long be remembered as one of the pioneers of science in New 
Brunswick. 

Hermann Dauber, the successor of the lamented OrtuUchj as adjunct- 
curator of the Imperial Austrian Mineral Cabinet, died at Vienna, March 
12th, in the 38th year of his age. Dauber's well known contributions to 
Crystallography, during the past fifteen years, have placed him in the 
front rank as a crystallographer and will cause his name long to be re- 
membered as one of the most accurate and conscientious observers in this 
department of science. 

Books Riceitio. — 

Db SoHLAGiNTwnT*8 India and High Asia. Text Yd. I, Astronomical and M^ 
nctio ObeervatioDi. 4to, pp. 494. Lcip^: F. A. Broddiaim. 

Rocherchei Ezp^rimentals ear rElastwite dee M4teaiiz fiutes k rObtervatoire 
physique centrala de Rutaia pur A T. KcFrm (Directeur, Ac). Tome I (avae 9 
plaochas). St.-P6tanibottrg. 1860. 4to,pp.480L 
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imalM de rObserratoire pbytSque ccntnd 6% RuMie public par ordre de aa 

eat6 Imp^riale par A. T. Kuftna, Aiio« 1867. Not. 1 aod 2.— SL-?6tenboaig, 

9. 494 and 111. 

ompte-R4!tidu Annuel adreai6 a S. Eza M. da Knaj^Titdi, Mioittra dea Finaneea, 

le Directeur de rObeenratoire Phjaique Centrale A. T. Korvraa. Anode 1868. 

Pdtenbouiil^, 1860. 4to, pp. 61. 

Abeoelmien der lieteorologiacboo Stationen am Kaokaaoa, tod A. Moana. Si. 

erabuT];, 1869. 4to, pp. 18. 

[tooirea de la 8oci6t6 de Phyaiqiie et D^iatoire Natnrelle de Gend^e. Tome 

. 2m«partie. Oendre, 1860. 4to, pp. 800-626. 

doogliga Svemka Vetenakapa-AkademieDa Haodliqgar. ITj Foljd. Andra ban- 

Andrab&ftet 1868. 4to,pp.l68. 
cbrilteo der Kdi^licben Pbysikaliacb-Oekoiiomiadien Geaelladiaft an Eooigabeig. 
ter Jahrgang. Sate Abtbeilong. Kdoifsberg, 1860. 4to, pp. 98. 
btoordoffiaka lakttagelaer 1 Sverige utgifna af KoogL Svenska Vetenakapa- 
idemien bearbetade ai Ea. Ediuvd. Fortta bandet. 1869. 4to, pp. 108. 
iidbjdelseaskrift til Kjobeobavns UniTeraiteta Feat i anledoing af Uana Mi^jee- 

Koogena Fddaeladag den 6te October 1869. Af G. FoEOHHAHHia Kjoben- 
11.1869. 4to, pp. 48— 74. 

Umgliga Syenaka Fregatten Eogeniea Reaa Omkring Jordan mider befSl af C. A. 
gin aren 1861-1868. Pa H. Ifaj:! Konong Oacar Dan Fofatea^ Zoologi^IV. 
Bkhohn, 1869. 4to, ppi 219-898. 

^fyav^gt af Kongl Vetoiakapa-Akademiena Forfaaodlingar. Sextoode Axgangen. 
9. Stockbolm, 1860. 8to, pp. 477. 

aarboek nui de Koninklijke Akademie yaii Wetenachappen. Oeyeatigd te Am- 
daia, Toor 1869. Amatordam: C. G. Van der Poat. 8to, pp. 148. 
^▼eraigt over dei EongeUge danake VideDakabemea Selakaoa Forfaandlinger og 
I Medlemmera Arbeider i Aaret 1868. Af Conferentaraad, Prolesaor G. FoacH- 
[MKft, Selakabets Secretair. 

biloaopbical Transacttona of the Boyal Society of London for 1869. Vol. 160, 
t L 4to, pp. 184. 

ofiea of Stars obeenred at the National Obseryatory, 1846, Waahington. Vol. I, 
t ], (by Fergnaon, Hubbard and MaynardV. Washington, 1860. 4to, pp. 102. 
Vanaactions of the Royal Society of Edinburgh. Vol zzii, part il 1869-1860. 

pp. 806-498. 
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Art. XVI. — Waterglass; by J. M. Ordway. 

Part I. — History and Manufacture. 

The soluble alkaline silicates have of late years come into ex- 
tensive use in the arts, and seem likely to constitute a large and 
permanent branch of chemical manufactures. The common 
works on technology do not treat of them as fully as their pres- 
ent importance demands, nor can all that could be desirea be 
found within the limits of any single paper hitherto published 
on the subject.* It is here proposed therefore to collect details 
from various scattered memoirs, as well as from private experi- 
ence, and present a concise but more complete account of the 
history, manufacture, nature, and uses of the soluble silicates of 
potash and soda. 

The later alchemists were acquainted with the deliquescent 
tersilicate of potash, — &»5i, — the basis of liquor silicum. Thus 
Glauber, in giving his second method of testing sand for gold, 
Bays : — " Take one part of white quartz or" sand, mix it with 
three or four parts of salt of tartar, or any other alkali, and put 
the mixture into a crucible, but so as not to fill more than one- 
third of it; since otherwise, in melting, the mixture would rise 
and flow out of the crucible. Let it stand [in the fire] half an 
hour that it may be well ignited and changed to a pellucid glass. 

* A pretty full resum^ of all that had been publiphed on Waterglass up to 1857| 
U giren by £. Kopp in the Moniteur Scicntifique, tome i, livraison 4me. 
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Pour it out and didsolve in water, or better, in lye ; and the sand 
or silex will be dissolved and changed into a thick water."* 

In 1825 there appeared a memoir in German '' On a New and 
Useful Product Obtained from Silex and Potash, by Dr. Jobann 
Nepomuk von Fuchs,'' in which we find the following account 
of the first discovery of soluble glass, or, as Fuchs provision- 
ally named it, waterglass: — **I obtained it first about seven years 
ago, in pouring concentrated potash lye on very finely divided 
silica which had been precipitated from liquor sili'cum with sal- 
ammoniac, and well dried. The potash was absorbed by the 
silica with a sensible elevation of temperature, and the whole 
soon changed into a very firm, transparent, glass-like mass which 
proved to be permanent in the air. It did not occur to me that 
the same thing might also be produced by dissolving silica in 
potash and evaporating the fluid; since I then, and for a long 
time afterwards, held with all chemists the erroneous notion that 
a combination of silica and potash, to be permanent in the air, 
must be insoluble in water, and that a soluble product must 
necessarily be deliquescent. Two years afterwards, when I 
wished one day, for analytical purposes, — for which I first 
brought silicate of potash into use, — to prepare some as fully 
saturated with silica as possible, I learned to procure the sub- 
stance under consideration, by the method of solution. For 
this purpose I took freshly precipitated silica, poured on it as 
much potash lye as I judged to be neoessary for its solution, 
and brought it to a boil. The silica very soon disappeared, and, 
in order to saturate fully the alkali present, to m^ no slight as- 
tonishment, I was obliged to add a C[uantity of silica still greater 
than I had taken at first. After tbis was aone the solution was 
boiled a long time to concentrate it, and thus came to the con- 
sistency of syrup; and on the surface there appeared a tough 
pellicle which dried in the air to a transparent glass. All bod- 
ies which came in contact with this fluid received a glassy cov- 
ering that attracted no moisture from the air but became much 
the harder and more brittle. From this I saw that the product 
before me was the same which had been obtained before by the 
process of absorption." 

The author goes on to say that the burning down of the the- 
atre at Munich contributed to the completion of his discovery. 
For when the new building was to be erected, diligent inquiry 
was made for something to protect wood against fire; and many 
substances having been tested and rejected, it occurred to him 

* Novum Lumen Chjmicum, AmRtelodiuni, 1664. A pomewhat earUer mentioii 
of the HRine Hubstunce i* made by Van Helmt>nt. J. F. Gmelin quotes the follow- 
ing pasMge from hU ' De LithiaM,* publishe«l in 1 644 :— ** Porro lapidea. gentDM, 
arenae, marmftra, cilices, dbcx, adjuncto alcali yitrificantur : f>in autem plnre aloli 
ooquantur, resolvuntur in humulo quidem: at rewluta. facili negotio addomm 
■pirituum, Mparantor ab alcali, poodere prittiDi polTerit lapidtmi." 
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to make trial of the waterglass. Therefore with Dr. Pettenkofer 
as an associate, he made many experiments which showed its 
entire efficiency as a protective agent, and it soon assumed a 
greater importance than he had at first attached to it. They then 
labored to find some cheap and easy mode of preparation, which 
might render waterglass available for economical uses. In the 
first place they made liquor silicum, and dissolved in one portion 
the well washed silica precipitated from another portion. This 
method was too costly, and the product was not all that could 
be desired, since it contained too much carbonate of potash. 
Finally by trying the direct fusion of various mixtures of pot- 
ash, sand, and charcoal, they got a product which, when pow- 
dered, dissolved slowly but almost completely in boiling water, 
affording a solution free from carbonic acid and perfectly satu- 
rated with silica. 

In making the article for actual use they took for each charge 
80 lbs. of well purified potash, 45 lbs. of quartz sand, and 8 \ha, 
of powdered wood charcoal. This was melted in a refractory 
crucible, and at the end of five or six hours, when the well fused 
mass had subsided into a quiet state, they dipped it out with an 
iron ladle and threw in a fresh charge. 

Fuchs found in one sample of the dissolved silicate propor- 
tions corresponding to iaSis. In another analysis he oDtamed 
somewhat more silica and less alkali. 

They also made a silicate of soda with such relative quantities 
of materials as should ^ive l^aaSi, ; but in Fuch^s last work, pub- 
lished since the authors death, he recommends 45 lbs. of quartz, 
23 lbs. of dry carbonate of soda, and 3 lbs. of charcoal, which 
would make iSaaSis. Perhaps the recommendation was given on 
theoretical grounds, for sucn a product is altogether too hard of 
solution for practical use. In fact Fuchs, for most of his exper- 
iments, took potash waterglass, and the potash silicates are more 
soluble than the corresponding soda compounds. 

Since 1825, owing to the enormous extension of the soda 
manufacture, the potash and soda suits have exchanged places 
as fur as commercial value is concerned ; and now no one thinks 
of using the potash salts except for those cases in which they 
are peculiarly suitable. Silicate of soda therefore is the article 
more commonly employed at the present time, and as found in 
oommerce it varies from ^aSi, to ]ffnsSi4. 

For designating the substances under consideration the Angli- 
cized German name * waterglass* is very convenient as a generic 
term ap|:)licable to either the potash or the soda glass, to the 
solid or the liquid product It suits the genius of our language 
and should be generally adopted in preference to the less concise 
and less accommodating expression * soluble glass.' It is true, 
an unpleasant recurrence of sounds may be got rid of by calling 
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a 'solution of sol able glass' 'liquid glass,' bat we thus introduoe 
a second term which is no less objectionable because it can be 
applied to the article only in a single state. The word ^ water- 

i^lass' is comprehensive enough to express every yariety aud 
brm of the substance discovered by J uchs, while it properly 
excludes silicated alkali or Miquor silicum/ the ^' kieselfeuchtig- 
keit" and '^kieselsult" of the Germans. Yet the two things 
are confounded by many. Thus while writing this, I have be- 
fore me the printed directions given by an £nglish manu&cturer 
for dissolving his '* soluble glass to produce liquor silicis;" and 
of two specimens of his glass, one proves to be a sesquisilicate 
of soda, and the other a bisilicate. 

Still though the extremes are unlike enough, there can be 
only an arbitrary line of distinction drawn on the middle ground. 
Anything more alkaline than ]^aaSi, is prone to deliquescence, 
and is too poor in silica for most uses, and it would perhaps be 
but just to consider ^ waterglass' as including nothing more oasio 
than the sesquisilicates. Again with regard to this last term it 
may be remarked that as silica in combining with the alkalies is 
regardless of precise atomic ratios, ^silicate' without a limiting 
prefix, conveys no more definite idea than ' hydrate ;' and the 
world being still divided respecting the atomic constitution of 
silicic acid, a limiting prefix has to be itself interpreted, unless 
the context makes its meaning apparent In this paper silica is 
taken as SiO,, merely because custom has made this the more 
fiEimiliar formula. 

The fact that silicate of soda is not, like alum or rock salt, an 
article of definite and invariable composition, is not generally 
appreciated by consumers, who often absunlly judge of the 
goodness of a sample by the greater or less time required for 
dissolving it, and by the hydrometer strength of a solution 
made from a given weight. A just estimation would take into 
account the quantity of insoluble matter, the amount of salioe 
contamination, and the relative proportions of soda and com- 
bined silica. A dry silicate may have mixed with it no incon- 
siderable percentage of carbonate, sulphate, sulphid, and chlorid, 
which greatly impair its quality, though they help to raise the 
hydrometer. And then again the greater the proportion of 
alkali, the more quickly may the solution be effected. But for 
any use to which the article is applied at present, it ought not 
to contain more than two equivalents of soaa or potash to three 
equivalents of silica, and therefore should properly be rather 
hard to dissolve. 

Manufacture. — It was discovered some years ago that flint or 
quartz enters into solution when boiled with caustic alkalies 
under strong pressure; and this method has sometimes been 
resorted to for manufacturing the silicat.es of potash and soda. 
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Thus to obtain a liquid for makiug ' Ransome's artificial stone,' 
the direction is given to prepare, in the first place, a perfectly' 
caustic lye with soda ash and lime, and subsequently add enoueh 
caustic baryta to decompo&e the sulphate of soda present. The 
clear liquor is then to be heated some thirty-six hours to about 
ZWf F., in an iron boiler containing a wire cage filled with broken 
flints.* The solution is afterwards concentrated by evaporation 
in open pans. A sample of the substance thus producea is said 
to have contained 47 per cent of ffat Suf This would be a liquor 
nlieum^ and altogether too alkaline for most uses. 

A very rational improvement of the process is to use infuso- 
rial silica or those minerals consisting of silica in its active mod- 
ification, instead of inert quartz. Bergeat proposes also the fine 
residue left in the manufacture of sulphate of alumina from 
porcelain clay.j: 

I have not met with any published statement showing the 
maximum amount of silica which may practically be brought 
into combination in this way. But even supposing that the alkali 
could be fully saturated, there are still strong objections to this 
high pressure system. In fact a more tedious and costly way 
oould hardly be devised, unless we go back to Fuchs' original 
plan of dissolving precipitated silica in potash lye. 

By operating in the dry way, the work may be better done, in 
less time, and with less expensive materials, less trouble, and 
less costly apparatus. The easiest method is to fuse sand with 
carbonate of potiish or soda. The cheapest way yet devised, — 
and the one therefore which seems likely to supersede all others 
eventually, — is to decompose a sulphate with quartz sand and 
carbon. It has indeed been suggested that silicate of soda might 
be made directly from chlorid of sodium, with the aid of over- 
heated steam. It is very doubtful, however, whether any appa- 
ratus could be got up, capable of resisting at the same time the 
very K^eat heat required and the action of the vaporized chlorid 
of sodium, of the gases passing off, and of the intensely heated 
silicate remaining. Otherwise such a process might be carried 
out by passing the mixed vapors of water and salt through an 
excess of strongly ignited sandy§ provided the product were 
quite infusible at the temperature of decomposition. But when 
a substance fluxes, and especially when, like glass, it melts to a 
tough mass, or at least agglutinates, the action of vapors or gases 
on it can be only superficial and therefore must be exceedingly 
slow. In the roasting of ores, for instance, the metallurgist has 

* A figure of the appnratup used is given in Ure*6 DictiuDary of Arti, Manuiao- 
tores, aii'I Min«». — latest Am. Ed. — Art. * Stone, Artificial.' 

f Knapp*ft Technology. — Am. Ed.. — ii, 898. 

X Wagoer'a JahresUirichte iiber did ForUchritt« der ChemiarhM Tcchiiologit^«» 
IT. 206. 

§ S«e this Joonul [^], vi, pi S60-266. 
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to exercise the greatest care to keep the matter under treatment 
in a porous condition, or else many of the metallic sulphids 
would volatilize sooner than oxydizc. And there seems to be 
no good reason why the same principle should not hold true in 
oxydizing by steam as in oxydizing oy air. The application of 
Tiighman's process to the manufacture of silicates from simple 
alkaline chlorids, — however beautiful the method may be in tne- 
cry, — does not then a priori promise advantageous results. The 
pnxluct would at best be too siliceous, and to make it soluble bj 
remelting with carbonate of soda, as proposed by E. Kopp, 
would add too much to the cost. 

Waterglass has sometimes been prepared, as by Fuchs and 
Pettenkoter, in large crucibles or in tiie common pbcs of a glass 
furnace ; and when but little is wanted or a very pure product is 
desired, this may be the better way. But as the consumption is 
now very large, and absolute purity is seldom required, most 
manufacturers use reverberatory furnaces. For fuel I have 
known anthracite to be burned, though bituminous coal is far 
better and more economical. Some make an intricate mixture 
of sand and soda ash by grinding or sifting them together, and 
heap it up on the bed of the furnace till there is only room 
enough between the charge and the arch for the products of 
combustion to pass along, — a little vacant space being reserved 
just within the charging door. The mixture continually fuses 
on the surface and runs down to this vacant space, and the fluxed 
product is drawn out, a little at a time, as it collects. When 
the whole charge is thus disposed of, a fresh one is thrown in. 
This method is indeed rude and unsatisfactory, and imposes 
inconvenient restrictions. Yet under the care of a judicious 
workman, when the materials are of the best quality and the 
fire burns well, the result is much better than might be expected. 
Commonly, however, the silicate so made is exceedingly varia- 
ble, that of no two drawings being exactly alike. It varies in 
color from almost white, through every shade of brown, to 
black. It contains more or less unchanged sand and undecom- 
posed carbonate of soda as well as su!phia and chlorid of sodium 
and sulphate of soda. In specimens of the article so prepared 
and intended to be alike, I have found the quantity of dry soda 
to vary from 24 to 33 per cent, while the uncombined sand 
sometimes amounted to ten per cent. In this mode of working 
the consumption of fuel is comparativelv small, and the wear of 
the furnace is slight, but, on the other hand, the thorough mix- 
ing of the materials requires no little labor, and the product is 
rather fritted than completely vitrified. 

A better plan is to throw into the furnace but a moderate 
quantity of the rudely mixed ingredients, keep the whole charge 
in till it is seen to be well done, and then draw it all at oncei 
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the mass is completely under the control of tbe workman, 
ct decomposition may be insured, and tbe product can be 
I uniform in color and quality. In tbe strong beat, tbe 
id of sodium is mostly volatilized, and mucb of tbe sul- 
i is decomposed and changed to silicate. But there usually 
ins enougn sulpbid of sodium to communicate a brown 
. The hotter tne furnace is, the easier is it to get a light 
ed article. The brown color may be completely removed 
rowing in a few pounds of arseniate of soda, — or a mixture 
senic, soda ash, and nitrate of soda, — and stirring it well in 
>efore drawing the charge. Antimoniate or stannate of soda 
d answer as good a purpose and would be safer to handle. 
I have never known any injury to health to result from 
r the arseniate. 

ith a furnace whose bed bad an area of 24 square feet, tbe 
I being S ft. by 2 ft., and consuming about 83 lbs. of Pictou 
per hour, I have worked four charges in 24 hours, each 
sling of 250 lbs. of soda ash, — 80 per cent, — and 815 lbs. 
ire quartzose sand. The well fused mass was decolorized with 
t 4 lbs. of arseniate of soda, and then drawn out into a 
e full of cold water kept constantly renewed. As foreign 
can only be mechanically mingled with tbe melted glass, 
particles of sulphate of soda that have escaped decomposi- 
are dissolved and washed away as the fluid mass breaks up 
minute fragments by contact with water. The glass so 
ned had a very slight greenish color and was quite pure. 
) make a more reaaily soluble sesquisilicate for calico print- 
tbe charges consisted of 260 lbs. of soda ash and 250 lbs. of 

icbs directs an addition of coal dust to be made to the mate- 
, but when the heat is strong, such an addition is entirely 
xsessary. The drawing into cold water causes but little loss 
1 we have bisilicate of soda to deal with, though with any- 
l more alkaline than sesquisilicate of soda or bisilicate of pot- 
tbe waste is too considerable. When waterglass is to be dis- 
*d at the manufactory, it may as well be drawn into water, for 
saves the expense of grinding. But when it is to be sold in 
lolid form, water drawing cannot be recommended ; since after 
silicate has once been wet, it is almost impossible to get it 
again, and if it is packed in casks, tbe particles soon cohere 

one solid, unmanageable lump. To avoid such a difficulty 
melted mass may be received into a thick cast iron pan or 

cylinder, and, when cold, broken up and ground in suitable 
3. Tbe best apparatus for grinding would be a large edge- 
e mill. A series of toothed crushing rollers made of chilled 

iron answers very well. Common Buhr mill stones wear 
y too hsL 
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When drawing into water is deemed advisable, the workman 
should always make sure that the finished charge in the fumaoB 
contains no foreign saline matter visible as a limpid liquid 
amidst the viscous glass ; for this thin liquor will produce violent 
explosions as it touches the water, though the silicate itself be- 
haves very quietly. 

The use of Glauber's salt instead of carbonate of soda in 
making window glass, — a substitution which was successfullj 
carried out by Baader in 1808, — naturally suggests the employ- 
ment of the alkaline sulphates for prepariug waterglass. by 
some experiments made thirteen years ago with reference to this 
matter, I found tliat two equivalents of simple sulphate of soda 
required not less than three equivalents of sand for the complete 
expulsion of the sulphuric acid ; and further trials made in tho 
large way have gone to confirm this result The decern position 
of sulphate of soda is much less difficult when lime, alumina, or 
another sulphate is present. Thus one equivalent of sulphate of 
baryta, one eq. of sulphate of soda, two eqs. of carbon, and 
two eqs. of silica, melted easily to a perfect glass. — One eq. of 
sulphate of baryta, one cq. of sulphate of soda, two eqs. of coal, 
ana three eqs. of sand, required a stronger heat — One eq. of 
sulphate of baryta, two eqs. of sul})hate of soda, three eqs. of 
carbon, and three eqs. of silica, fused easily to a clear glass. — 
One eq. of carbonate of lime, one eq. of sulphate of soda, one 
eq. of coal, and two eq. of silica were also vitrified with little 
difficulty. Feldspar, — Xl It §14, — with the aid of carbon, decom- 
poses nearly three eqs. of sulphate of soda, giving a very 'short' 
product which when powdered is readily attacked by acids, and 
might be used in the manufacture of alum. 

The vitrification of sulphate of soda or potash, requires more 
heat, more time, and more skill than the production of water 
glass from the carbonates ; yet the far greater cheapness of the 
sulphates renders their use more economical. It is better to 
take purified sulphate of soda made by dissolving the crude 
article, precipitatmg the iron with lime, and evaporating the 
clear solution to dryness. This however involves time, labor, 
space, and extensive apparatus ; while a silicate pure enough for 
ordinary use may be prepared directly from the clean residue of 
the nitric and muriatic acid manufacture. The iron, lime, and 
magnesia contained in the crude sulphate, do indeed somewhat 
impair the solubility of the product, yet when it is a sesquisili- 
cate, it can be dissolved by hard boiling. If a little soda ash is 
added to the charge in the furnace, afler the decomposition of 
the sulphate is finished, the subsequent solution is considerably 
facilitated. 

The heat required is nearly or quite as great as that of an 
iron puddling furnace ; and the melted materials act severely on 
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interior of the furnace, — especially on the side walls just at 
surface of the fused charge. A large allowance must there- 
be made for * wear and tear.' The furnace should be sub- 
tially built, the interior being constructed of very tough 
compact fire bricks rich in alumina; and it would no doubt 
dvautageous to line the flue and the sides of the bed with 
e hard pressed and well burned blocks of the same material 
lass pots. As economy of time and fuel requires a rapid 
sumption of coal, the grate surface must be large, say equal 
)ne-fourth of the area of the bed, and the throat over the 
[ge should not be too contracted. To avoid the vexation of 
iking fire bridge, it is best to have the working bridge about 
' inches lower than the level of the grate. The sills of the 
rging and discharging doors may be on the same plane as the 
le, and a gentle slope should connect the sill of the discharg- 
door with the general level of the bed.* Were the doors 
thus raised, the melted sulphate of the intumescent glass 
lid flow out unbidden. I have used a furnace with a work- 
sole 40 square feet in area, and a grate surface of 11 square 
. The chimney is about 50 feet high, and the arched flue 
[ing straight into it, is 9 inches high in the centre, and 
Inches wide. In such a* furnace four charges are worked in 
lOurs, with a consumption of about 5000 lbs. of Pictou coal, 
ich charge consisting of 650 lbs. of white sand, 600 to 700 
of crude sulphate of soda, and 70 to 90 lbs. of anthracite 
[ dust.f The approximate amount of carbon is best deter- 
ed by actual trial. But on account of varying accidental 
aences no two charges are found to rec^uire precisely the same 
ght of coal. It is therefore best to reserve a few pounds to 
thrown in afterwards, or not, according to circumstances, 
len the charge is well fused and the sand has all disappeared, 
here is an excess of coal, the glass will remain black. If 
•e is a deficiency of carbon, the mass will gradually become 
it colored, — as is shown by samples taken out from time to 
B on the end of an iron rod, — and on stirring, the sulphate 
[ be seen to separate, as a thin liquid, from the pasty silicate. 
) workman should then throw in a pound or two of coal and 
well. The mass is now suddenly puffed up with the escap- 
sulphurous acid, but soon subsides again. A second or third 
ition of coal may be necessary, and some practice and tact 

The plan of having the bed lower than the grate may be highly recommended 
I there b a materiu to deal with, that becomesi fluid in a strung heat Thus 
re found it to be very advantageous in smelting artificial sulphate of lead with 
borings and coal. A low sole necessitates a high arch, but when the arch dopes 
larly downward from the highest point over the bridge to a low and wide flue, 
»DsumptioD of fuel is found to be no |p'eater than in a furnace of the mor« 
QOD form. 

When soda ash is used instead of the sulphate the same furnace affiords six 
iwhat larger charges in 24 hours. 

u JouB. Sol— Second Skribs, Vol. XXXII, No. %.— Sept., 1861. 
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are required on the part of the workman that he may stop at 

{'ust the right point. An excess of sulpliate can be remeued, 
mt an excess of coal is hard to get rid of. When the melted 
mass has become smooth and homogeneous and light colored, it 
may be decolorized with arseniate of soda and drawn oat^ the 
hoes beinff changed as they get hot and pliant. 

For making a liquid or pasty silicate, tne glass coarsely ground 
may be boiled with water till the solution stands at about 25° & 
after cooling. If it is made much stronger it will not settle 
readily. Some dissolve waterglass by blowing steam directly 
into the water, but in that case the solution goes on very slowly, 
because the heat is insufficient It is far better to have an iron 
kettle heated by a fire. After being allowed to deposit the ist 
soluble matter, the liquid may be concentrated by evaporatioD to 
any required degree within certain limits. When it beoomes 
thick, the further application of heat is attended with no littk 
difficulty ; for the silicate then rapidly adheres to the kettle, 
and there is needed very diligent scraping with a chisel-pointed 
bar to keep the bottom and sides of the vessel clear of the 
spongy coating. And to push the evaporation to dryness, is 
quite out of the question. Sesquisilicate of soda cannot conven- 
iently be made stronger than 50° B. 

When we wish to obtain the greatest possible relative amount 
of silica in solution, it is necessary to make the glass of none 
but the purest materials. Earthy or metallic oxyds very much 
lessen the solubility of the product, and if more than a mere 
trace of them is present, a larger proportion of alkali is required 
to render the mass capable of yielding readily to boiling water. 
A silicate so contaminated will not m fact enter directly into 
solution ; it is only decomposed, by boiling with water, mto a 
more alkaline silicate whicn dissolves and a compound earthy 
silicate which remains as a bulky residue, often in the form 
of plates or scales. Thus of a well worked waterglass made 
from crude sulphate of soda, water took up only 89 per ocnt^ 
leaving a copious sediment consisting of soda, lime, magnesia, 
alumina, ferrous and ferric oxyds, and silica. Indeed common 
glass is but an alkaline silicate rendered insoluble by a more 
considerable amount of lime or oxyd of lead. Fuchs himself 
pointed out the necessity of having the sand free from lime and 
alumina. He states that a little iron does no harm; but this 
can be true only when the glass is left brown or black so that 
the iron exists in the state of sulphid. Fuchs says that with 
pure quartz and pure potash an insoluble glass cannot be pre- 
pared. " For if we take two parts of quartz to one of potash, 
we obtain, — as I have convinced myself, — a glass which partly 
dissolves in water." This would make about 4, 5i, ,. " Besides 
even glass containing lime is more or less attacked by boiling 
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T, as has been long known, and as Scheele especiall j proved. 
Lnd that many a glass, when it is rubbed a long time with 
r in an agate mortar, reacts very sensibly alkaline, and that 
a finely powdered glass is boilea for many hours with water, 
lid is obtained which has an alkaline reaction and gives a 
ulent precipitate with sal ammoniac." Pelouze found that 
a good white glass, — Sa, Ca, , Si 3,, — was finely pulverized 
boiled for some time with water, about three per cent was 
»lved. Another kind, containing a less proportion of lime, 
^9 Si, 3,) yielded to boiling water 18*2 per cent, and what 
ped into solution proved to be sesquisilicate of soda.* And 
enios affirms that even a glass vessel yields a ponderable 
ant of its substance to water which is boiled in it only a 
\, time. Still a simple potash or soda silicate with three 
talents or more of acid to one of base, may be considered 
practically insoluble. Thus Peligot found the so-called 
mster glass ' to consist almost entirely of silica and potash 
ich proportions as to make &9i5, were the silica all in com- 
mon. But in this case a part of the silica is merely diffused, 
so produces the opacity of the glass. Stein however found 
les, 1*6 per cent of lime and 2'S per cent of bone earth, in 
later glass.t 

%aly9i8. — When a silicate is in lumps or coarse powder, we 
juage as to the absence of foreign salts by the degree of 
jparency. A well made article is clear, bright and homoge- 
s. One not properly prepared has a dull, resinous appear- 
; and if there is much sulphid or chlorid present, the mass 
be spotted, streaked, cloudy, or entirely opaque. Less than 
>er cent of intermixed saline matter, is sufficient to render 
rglass quite milky. 

It the real value of any sample can be ascertained only by 
^mical examination, and as the analysis is liable to some 
liar chances of error, it may be well to point out a few of 
>ecaliar precautions to be observed. 

the case of a dry glass, especial pains must be taken to 
•e the solution of everything that water will take up, — ^a 
er requiring some labor and time. For determining the 
int of alkali, I take an average of the specimen to be tried 
patiently rub some, in a very hard, four inch Wedgewood 
ar, to an exceedingly fine powder, — grinding only about a 
I at a time, and being careful to keep it as dry as possible, 
grams or more are then weighed out and boiled with forty 
iy times as much water, in a porcelain dish, for a time, vary- 
from fifteen to ninety minutes, as occasion may require, 
•revent a violent bumping, the mixture must oe stirred 

* Debig and Eopp*8 Jahresbericht for 1866, p. 864. 
f Wagner's Jahresbericht, — it, p. 244. 
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briskly and without intermission, during the whole time of bett- 
ing. If there is no uncombined sand in the article under treat- 
ment, the cessation of the gritty feeling, shows plainly when a 
&rther application of heat is unnecessary. For a well flaxed 
sesquisilicate of soda, 15 minutes boiling is quite sufficient Any 
uncombined sand present in a sample, causes an uncertainty in 
the time required. Should there oe a gritty residue after half 
an hour's boiling, it is advisable to stop and make a preliminair 
testing. If we tind less than 28 per cent of alkali indicated, it 
is best to start anew and heat at least an hour and a half. 

After the solution is completed, the whole should be made up 
to a given weight, — being at least forty times that of the dry 
silicate, — covered, and allowed to get perfectlv cold. The larger 
part of the liquor being then poured oS, witliout disturbing the 
sediment, a suitable proportion of the whole amount may be 
weighed out and tested by any of the common alkalimetric meth- 
ods. Filtration is tedious and unnecessary, for though the de- 
canted liquid is seldom perfectly clear, even after long repose, the 
quantity of suspended earthy matter is altogether too insignificant 
to influence the correctness of the result. Waterglass which is 
already in the liquid or pasty state, must be largely diluted be- 
fore trial, since a strong or a warm solution is apt to gelatini2se 
before all the acid is added, and then exactness is impossible^ 
because the thick jelly is not readily penetrated by the acid sab- 
sequently dropped in. Therefore should gelatinization occur, a 
new trial must be made with a weaker or colder solution. 

When the operation is finished, if sulphuric acid has been 
used, the tested liquid itself can be dried down, and then the 
silica is left in a coarse granular form, easy to wash, collect, ignite 
and weigh. If the precipitatiou of the silica is effected with an 
ammonia salt, the residue is likely to be very bulky, and so fine 
and light that it requires no little care to keep it from blowing 
partly away during ignition. 

An excess of nitric or chlorhydric acid added to very dilate 
waterglass, cause« no apparent change for a long time, and in a 
weak solution so treated we may test for sulphates or chlorids, 
for iron or for arsenic acid, without previouslv removing the 
silica. For the quantitative determination of sulphate and chlorid 
it is best to treat the silicate solution with an excess of nitrate of 
ammonia instead of an acid, and thus prevent any loss of chlorine 
in drying down. 

If sulphids are present in a liquid waterglass, a small bit of 
sulphate or carbonate of lead dropped in will soon become dis- 
colored. 

When the per-centage of water is to be ascertained, it is not 
well to heat the solution by itself, for in such a case it finally 
xjxpands to an enormously bulkj-, vesicular, unmanageable mass. 
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A known quantity of freshly ignited sulphate of lime should' 
first be stirred in, the weight of the sulphate being at least twice 
18 great as that of the dry alkali supposed to be present. Then 
in a few moments a double decomposition is effected and the 
glutinous nature of the silicate is destroyed. The whole becomes 
stiff and crumbly, and the water may be driven off with great 
ease, while everything except the water is retained. 

As all waterglass contains in combination more or less of the 
earthy silicates which remain as a light sediment after dissolving, 
the amount of unchanged sand can be found only by resorting 
to a mechanical separation. For this purpose a quantity of the 
coarsely ground silicate should be boiled with water till every- 
thing soluble is taken up, and then the liquor being stirred and 
allowed to settle for a moment, may be decanted, carrying with 
it the suspended silicates. The gritty residue left after one or 
two washings conducted in the same way, represents pretty 
nearly the amount of uncombined silex. 

[To be continued.] 



Abt. XVII. — Sketch of the Distribution of Forest-trees in Nebraska 
Territory ; by James T. Allan. (In a letter to Prof. Gray.) 

The relative proportion of the several species and their gen- 
eral distribution in the tract of country lying west of the Missouri 
and between tlie paralells 40° and 43° is all that I will attempt 
to describe in this sketch. 

And one remark will apply to all this country, that timber is 
found only upon streams or small groves about some spring on 
the wide prairie. 

The valley of the Missouri is from three to six miles wide, and 
sometimes the stream winds down near the centre with both sides 
fringed with willows, behind which is a belt of Cottonwood (Pop- 
ulus momiferd); these trees often 80 to 100 feet high : upon the 
bluffs which wall each side of this valley we find the different 
varieties of hard wood, also upon the hills, and ravines opening 
toward the river. On the tops of these hills we find Quercus 
alba and rubra, with occasional trees of Qiurcus coccinea ; half 
way down the steep sides of these ravines we find Tllia Ameri' 
eana and Ulmusfulva in about equal quantities, with clumps of 
Carpinus Americana, Still lower down and in the rich soil at the 
bottom are Oymnocladus Canadensis^ Celtis occidentalis and Frax- 
inus Americana, while on the cool northern slope half hanging 
down the hill are plenty of Staphylea tri/olia and Rubus occiden- 
' talis. As we receae from the river toward the summit of the 
ridge we find scattering trees of Carya alba among the Oaks 
before mentioned, till we come to the prairie where the trees 
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terminate with a few " Sorab Oaks," 12 to 20 feet higb, standing 
beyond the fringe of Chryhis Americana. Among the latter in 
the spring we discover the bright blossoms of the Red bud {Cer- 
CIS Qinadensis) and in autumn the bright seed-pods of the Eu- 
onymxu. 

Going west from the Missouri we find no trees except on the 
small streams on which, at intervals of ten miles or more are 
groves of White oak, Bur oak, Carya glabra and sometimes 
White elm ; these groves will avera^ in extent irom 100 to 500 
acres, and the above mentioned, with Juglans nigra^ make up 
their prominent trees. 

The valley of the Platte, to which so much attention is now 
directed as the great central route, demands a notice. At the 
mouth we find a heavy body of timber, chiefly Cottonwood, 
with a small proportion of Acer rubrum and Moras rubra. As 
we proceed up 20 miles the dull green of Juntperus Virginiana 
begins to be seen, which farther up we see covering some of the 
small islands, with trees ofi;en 18 inches and more in diameter. 
This has furnished for a hundred miles or more telegraph poles 
of a superior quality. 

Upon the tributaries of the Platte, particularly on the north 
side Quercus macrocarpa is the most abundant of large trees. 

After leaving Fort Kearney, the immigrant finds but a fringe 
of cottonwoods skirting the stream, and on the road to the Dew 
gold mines for 200 miles not a tree for shade or wood: the 
well known " BufiGEdo chips " must supply the latter. Upon the 
North Platte the emigrant to California or to the Mormon "Zion" 
is always in sight of the trees bordering on the stream, though 
often too far off to obtain fuel. 400 miles beyond Ft. Kearney is 
found in several places large groves of Negundo aceroides on the 
banks of the creeks. 

After passing Fort Laramie the pleasant sight of green pines, 
though at a distance, relieves the eye and tells of the cool waters 
in the south pass, so refreshing in the heat of summer. 

The very rapid growth of trees in this rich soil is a noticeable 
feature. The hazel which fringes the timber on the prairie side 
is interspersed with abundance of saplings Carya alba and glabra 
and Alnvsfulva, which shoot up with wonderful rapidity, while 
upon the sand bars of the river, as soon as the- waters suMide in 
July, there spring myriads of young cottonwoods and willows. 
Of the latter I have neglected to speak though they cover no 
inconsiderable portion of the valleys of the Missouri and Platte. 
Everywhere frmging the streams, and where there is a tract 
annually overflowed bv the spring rise there we find a dense 
growth often 20 to 30 reet high and from one to three inches in 
diameter growing so thickly that it is impossible without great 
difficulty to force a passage through them. 
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The relatiye proportion of the several spedefl may perhaps 
be set down as loUows : 

1. Populus mo7iili/era. 

2. Quercus macrocarpa. 

8. Quercus alba and Quercus rubra. 

4. Tilia Americana, Ulmus fulva and Quercus discolor, 

5. Juglans nigra, Ulmus Americana. 

6. Carya alba, Carya glabra. 

7. Fraxinus Americana, Geltis occidentalis. 

8. Juniperus Virginiana, Platanus occidentalis. 

9. Acerrubrum, Gymnocladus Canadensis. 

Besides the above mentioned, of the smaller varieties there are 
Pruntu Americana, Zantkoxylum Americanum, Staphylea tr^b- 
lia, Negundo aceroides, Corylus Americana, Carpinus Americana^ 
Alnus incana, Euonymus Americana, Cercis Canadensis, Comus 
sericea t 

In the Omaha land district, which contains something like 
4000 square miles of land, there appears from the plots in the 
office to be about 75,000 acres of timoer. A tract of country of 
equal size lying west of it would contain much less. 

The botanical names above corrrespond to and have been 
compared with the descriptions in Gray's '* Manual." 

Omaba, Nebraska, April 2, 1861. 



Art. XVIII. — Remarks on the Age of the Goniatite Limestone at 
Rockford Indiana, and its relations to the ^^ Blctjck Slate " of the 
Western States, arid to some of the succeeding rocks above the latter; 
by F. B. Meek and A. H. Worthen, of the Illinois State 
Geological Survey. 

It is known to most of those who have studied the geology 
of the west, that there is an outcrop of limestone near Rockfora, 
Indiana, usually termed the Bockford Goniatite bed, in regard 
to the age of which there is some diflFerence of opinion amonmt 
geologists. This rock is only exposed at a single locality in tne 
bed of a small stream, where not more than a thickness of two 
feet of it is seen. It is a mottled brownish and ash-colored ar- 
gillaceous limestone, and contains, in addition to the Ooniatites 
from which it takes its name, other fossils belonging to the gen- 
era Nautilus, Orthoceras, Pleurotomaria, EuompTialus, Spiryera, 
Bhynchonelia, &c. 

No other rock is seen above or below this at the Bockford 
locality, but in sinking wells in that vicinity it has been ascer- 
tained that it rests upon a Black Slate forming a marked horizon 
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in several of the Western States. Owing to tbe fact that tUs 
slate has been seen to form the bed the same stream at another 
place about one mile above, and at a slightly higher elevation, 
It has been supposed that the Goniatite bed is intercalated in it, 
and the mystery has been that the fossils occurring in the 
limestone have a decidedly Carboniferous aspect, and in some 
instances have even been considered actually identical with 
well known European Carboniferous species; while the Black 
slate has been referred by Prof. Hall of Albany, New York, to 
the horizon of the Marcellus shale of the N. V. series, occupy- 
ing a position far down in the Devonian, at the base of the 
Hamilton Group.* In addition to this, Prof Hall also refers a 
rather extensive series of fine arenaceous, and more or leas 
argillaceous deposits, holding a position above the Black slate 
near Louisville, Ky., and at other localities in the west, to the 
Portage and Chemung Groups of New York, higher members 
of the Devonian, which are in New York overlaid by a great 
thickness of upper Devonian strata equivalent to the Old Bed 
Sandstone, of the British geologists. 

Without attempting to give a detailed statement of the opin- 
ions that have from time to time been expressed in regard to 
the a^e of the Black slate and overlying stnita alluded to, we 
would remark that the most generally received opinion amongst 
western geologists has been, that the whole series known in 
Indiana and Kentucky as the ** Fine-grained sandstone of the 
Knobs," down to the Black slate, should be included in the 
Carboniferous system, and some even include the latter also in 
the Carboniferous. 

When the distinguished French geologist, DeVerneuil, was in 
this country in 18-46, he made an excursion through the Western 
States for the purpose of studying our rocks, and obtained a 
fine collection of their characteristic fossils. After his return to 
Europe he published a highly interesting memoir on the parallel- 
ism of American and European formations, in which he referred 
all the fine arenaceous and shaly beds holding a position be- 
tween the Black slate and the Carboniferous limestones in In- 
diana, Kentucky, and Tennessee, as well as a portion of the 
Waverly sandstone in Ohio, to the Carboniferous svsiem. One of 
the Ooniatites ^ven to him by Dr. Owen from the kockford lime- 
stone, he considered identical with 0, rotatorius of Koninck, a 
well known Lower Carboniferous species, which led him to refer 
the limestone from which it was obtained to the lower Carbonif- 
erous. The Black Slate, however, he referred to the horizon of 
the Genesee slate of the New York series.f 

♦See Proceed. Am. As. Geol. aod Nat., p. 267, vol i: also Kept 4 Diat N. T. 
Geol Surrey, p. 519. 

t Sm Boilatin Gkol Soc France, vol it. 2d Serieai 
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3r the publication of this paper, Prof. Hall was for a time 
\d to concur, at least in part, with De Yerneuirs views, but 
•sequently returned to his former opinion, which he has con- 
to maintain, with his usual zeal and ability, to the present 
In an important paper recently publishea by him in the 
Lnnual Report of the Begents of the University of New 
he describes a number of fossils from the Rockford Goni- 
»ed, along with others from the Marcellus shale in New 
and refers not only the Black slate, but the Bockford lime- 
which has been supposed to be intercalated in it, to the 
»n of the Marcellus Shale. 

the question in regard to the age of the Bockford goniatite 
as an important bearing on the parallelism of our rocks 
stablishea horizons elsewhere, we have, while investigating 
fills in the Illinois State Geological collection, carefully 
red them with a series of specimens from Bockford, In- 
in order to determine whether or not the Goniatite bed at 
lace is represented in our state, and if so, what relations it 
to our other rocks. These comparisons have led us to the 
ision that it is represented in Ilhnois, as well as in Missouri 
3wa, and that it nolds a much higher stratigraphical posi- 
lan that assigned it by Prof Hall. 

he first place, we should remark that there is no evidence 
ver, that the rock under consideration is overlaid at Bock- 
)r at any other locality, by any part of the Black slate, 
ii we know the slate occurs beneath it there, as well as in 
s. 

lin after a careful study of a series of the Bockford fossils, 
ve clearly satisfied ourselves that the limestone from which 
rere obtained is of the same age as the Chouteau limestone 
>f. Swallow. The evidence of this is the positive identity- 
least six of the 23 or 24 known Bockford species, with 
:teristic forms of the Chouteau limestone in Missouri and 
is, while most of the others are either identical or closely 
The following is a list of the species from Bockford 
are known to be identical with Chouteau limestone species 
in Missouri and Illinois, viz : — Nautilus digonus, Meelc and 
len, Evomphalxis lensj Hall, Rhynchonella Mtssouriensis, Shu- 
Spirijera CooperensiSj Swallow, (= S. semiplicata^ Hall) Car 
f radiata* Meek and Worthen, {=MegarnboniaLyoni^ Hall,) 
ohenopterium enorme^ Meek and Worthen. 

» placed this species at first, provisionally, in the genus Cardiomarpha of 
:, out snggestect at the same time that we suspected it to be ffenerically dii- 
Later examinations have satisfied us of the correctness of Uiis suggestion, 
have proposed to establish for its reception a new genus, under the name 
lapM, from its resemblance to Cardium. It has no near relations to the 
toe genus Megambonia. 

FouB. 8cL— Second Series, Vol. XXXII, No. d5.— Sept., 1861, 
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In classifying the rocks of Missouri, Prof. Swallow, (and hii 
assistants, including one of the writers) knowing that his Ghoa- 
teau limestone holds the same position, and contains many of 
the same fossils found in beds elsewhere in the west referred 
by Prof. Hall to the Chemung group, placed it on a parallel with 
the Chemung, and Prof. Hall has tdso since referred equivalent 
beds in Iowa to the same horizon. 

In order that the reader may understand more clearly the po- 
sition of the Chouteau limestone with relation to our otner west- 
ern formations, we give below a section showing the order of 
succession of the several beds, beginning with tne Burlington 
limestone, which is acknowledged by all to be CarboniferonSi 
and extending down to the Hamilton Group inclusive : — 

1. — Burlington limestone attaining a thickness of - 200 feet 

2. — Chouteau limestone, - - - - 100 * 

3. — Vermicular sandstone and shale, - - 65 to 100 ** 

4. — Lithographic limestone (rather local), 60 ** 

6.— Black Slate, - - - - 30 to 40 ft.* 

6. — Hamilton group, ... - 12O " 

Numbers 2, 3, and 4 of this section were included by Ppo£ 
Swallow in the Chemung, though Prof. Hall thinks that at leasts 
part of the Lithographic limestone, should be referred to the 
Hamilton group. It is true a few of the many fossils found in 
the Lithographic limestone resemble Hamilton forms, and one 
of them seems to be undistinguishable from Orthis Vanvaxmi^ of 
Hall, a common Hamilton group species. It is well known^ 
however, that many of the other fossils found in this limestone 
occur in the Chouteau beds above, where they are sometimes 
mingled with Carboniferous forms. At the same time, unless 
the Ch-this just mentioned is an exception, not one of the species 
occurring in the Lithographic limestone and the Chouteau beds 
above, can be, so far as our knowledge extends, positively iden- 
tified with any of the numerous well marked Hamilton forms in 
the beds below the Black slate. 

In regard to the occurrence of the Orthis which seems to be 
undistinguishable from 0. Vanuxemi, in the Lithographic lime- 
stone, we would remark that we do not think it a fact en- 
titled to much weight, when it is borne in mind that 0. Van- 
uxeini is so very closely allied to the Carboniferous 0. ificA^ 
lini of L'Eveille, that even Mr. Verneuil regarded them ss 
scarcely distinguishable, and the differences between them have 
not yet been clearly defined. Prof Hall acknowledges that 
it "is so closely allied to 0, Michilini of L'Eveille, that it is 

* In some parts of Ky. and Indiana, the Black ilate attaina a thickneat of about 
100 feet 
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very difBcuIt to point out characters by which it may be distin- 
guished." He thought, however, that, judging from DeKo- 
ninck's figures of 0, MichUini^ he could see some slight differ- 
enoes in the vascular impressions and dental processes, and re- 
marked that the "minute granulations or punctae upon the 
exterior surface [of 0. Vanvaxmt] present characters wnich are 
not noticed in the figures and descriptions [of 0. Michilini] so 
br as I have observed."* Yet we find in Mr. Davidson's very 
carefully written description of 0. Michilini^ since published in 
his Monograph of the Carboniferous Brachiopoda of Scotland, 
that he says tne surface is " covered with minute punctures." In 
Gbu^ almost every word of Mr. Davidson's description would ap- 
ply equallv well to 0. Vaniuremi; and afler a very careful com- 
parison of our western form with authentic specimens of O. . 
ifichiUni from Scotland, sent by Mr. Davidson, we have been 
unable to find any appreciable difierences. We are not, how- 
ever, oontending that they really are identical, but we simply 
mean to say that it is unsafe to base conclusions upon such 
doeely allied species. 

The three subdivisions Prof. Swallow has called Vermicular 
Bandstone and Shale, and the Chouteau limestone above, although 
often distinctly separable by their lithological characters, seem 
sometimes to replace each other, or often one is augmented in 
thickness at the expense of the other, though they are mainly 
sharacterized by the same fossils. The whole group is very 
variable in its lithological characters, the very same beds that 
ue at one place composed of hard bluish or ash-colored compact 
limestone, being at others a yellowish very fine soft argillaceous, 
or arenaceous rock, or consisting of alternations of brownish and 
g;reenish shaly limestone, &c. The fossils are usually in a better 
state of preservation in the limestones than in the other beds, 
wd assume a more decided Carboniferous aspect than in the 
urenaceous and argillaceous strata, even where the latter occur 
above the limestones. 

The Black slate, so far as our knowledge extends, seems to be 
nowhere greatly developed in Missouri, though it is probably 
represents at Hannibal in that state by six feet of blue shale 
beneath the Lithographic limestone, as may be seen by Prof. 
Swallow's Section No. 15, p. 99, of the Missouri Report. Some 
eight or ten miles east of Hannibal, in Illinois, it is seen occupy- 
ing the same position with relation to the Lithographic limestone, 
and attaining a thickness of thirty or forty feet. 

Although the position of the well marked Hamilton beds 
with relation to the representative of the Black slate, have prob- 
ably not been very clearly determined in Missouri, they are there 

* Tenth Ajuu Rept. Regents UnlTersitj of N. Y., p. 186. 
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known, as Prof. Swallow has shown, to hold a position beneath 
the Lithographic limestone. In Illinois, however, numerous 
exposures show that the black slate comes in just above all the 
well defined Hamilton Group beds as may be seen by the fol* 
lowing section taken near Jonesborough, Union oounty, Illi- 
nois : — 

1. Brown silicious shale probably representing the 
Vermicular sandstone and Shale of Prof. Swallow, 50 to 60 iL 

2. Black Slate with its characteristic Lingula^ 40 to 50 it 

8. Hamilton group, consisting of a dark lime- 
stone, containing PAocojM bufof Strophomena 
JIamiltonensU, Trepidoleptus carinatus^ Helio- 
phyllum ffaili, and other well known Hamilton 
species, along with Atrypa reticularis, <fec, 120 iL 

Now as the Chouteau limestone of Prof. Swallow, is known 
to hold a position immediately beneath the Burlington lime- 
stone, and considerably above the horizon of all the Hamil- 
ton group beds of the West, as well as above the Black slate, 
which also overlies the Hamilton group in Illinois, it follows as 
a matter of course, that its representative in Indiana, the (Joni- 
alite bed at Rockford, cannot belong to any part of the lisr- 
cell us shale, lying at the base of the Hamilton group. 

Again, the fact that all our well marked Hamilton beds in 
Illinois, hold a position beneath the Black slate, while in New 
York, as already stated, the Marcellus shale lies at the base of 
the Hamilton Group, renders it very improbable that even oar 
western Black slate formation represents the Marcellus shale. 
Its position would seem to be more nearly that of the Genesee 
slate of New York, as suggested by M. De V emeuil, which sup- 
position is strengthened by the affinities of the only fossils vet 
found in it, viz,— a small Lingula and a Disdna, scarcely, if at 
all, distinguishable from species occurring in the Genesee slate 
of New York, to which in fiict they were referred by Pro£ Yan- 
dell and Dr. Shumard in 1847. 

Although Prof. Hall describes about twenty species of foeak 
from the Bockford Goniatite bed, it will be observed that be does 
not identify any of them, with Marcellus shale species, or with 
forms occurring in any other part of the Hamilton group either 
in New York or in any of the Western States ; but refers tiie 
rock in which they occur to the horizon of the Marcellus shale^ 
solely from the fact that it was thought to be intercalated in the 
BlacK Slate, and from the supposed affinities of its OoniatiUs, to 
Marcellus species. Aside, however, from the evidence we now 
have that the Rockford limestone is of the same age as the Chou- 
teau limestone of Missouri, which comes in some distance above 
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e Blaek slate, and is exactly equivalent to beds referred by 
ro£ Hall at Burlington, Iowa, to the Chemung, its whole group 
' fossils including the OoniatiteSj strike us as iK^ing more nearly 
Lied to Carboni&rous forms than to those of any of the New 
ork rocks. 

If we take for instance the three species of Ooniatitea now 
lown from the Bockford bed, we find first that 0. Lyoni, Meek 
id Worthen, (= (?. hyas of Hall,) which Prof. Hall compares 
ith (?. Chemungensis, of Vanuxem, differs materially firom 
anuxem's figure of that species, in having but two lobes in each 
ptum visible on either side, while (?. Chemungensis is figured 

having five. It bears no near analogy whatever, to any of 
e species figured by Prof. Hall, from the supposed equivalent 
td in the Marcellas shale of New York. 
Again Ooniatitea Oweni of Hall,* is much more closely allied 

(?. princeps of Koninck, (a European Carboniferous species) 
an it is to any of those yet known from the Marcellas shale, 

any other rock in New York. It agrees in size and form 
ith Koninck's species, as well as in having constrictions at inter- 
ils left upon its internal cast by the occasional thickening of the 
), while it presents but slight differences in the lobes of its septa; 
.6 most obvious difference being in the length of its dorsal lobe, 
hich is more attenuated than in Q.princeps, though even in this 
laracter, the Bockford specimens vary to some extent. It is 
ae O. prineepSj as figured by Mr. Koninck, is marked by reg- 
ar costse, while (?. Oweni, as we usually see it in the condition 
■ worn casts, seems to be smooth. We have, however, seen 
imistakable traces of similar costs), on some of the Bockford 
lecimens. We are not contending, however, for the absolute 
lecific identity of these forms, but we do maintain that the 
lalogy of the Bockford species to G. princeps is much nearer 
id more striking than its relations to any of the Marcellus 
lale species. 

The third species, Ooniaiites ixion of Hall, while it presents 
it very remote analogy to any of the Marcellus shale species, 

scarcely, if at all distinguishable from the Carboniferous 
secies, (r. rotatorius, of Koninck,f with which Mr. Verneuil 
msidered it identical. They may possibly belong to different 
secies, yet the minute differences pointed out by Prof. Hall, 
e, we tnink, not inconsistent with specific identity in a genus 
te this. Every one who has studiea the AmmonilidcB must be 
rare how unsafe it is to base specific distinctions on minute 
fferences in the smaller details of the lobes of the septa, or 
x>n slight differences in the size of the umbilicus. We are 

* See thirteenth Ann. Report Regents University New York, p. 100. 
f Animaux Foss., pl^ 51, ng. 1. 
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not iDsiflting, however, upon the exact identity of these forma, 
for that is a question that can only be settled by direct compari- 
son with authentic specimens of the European species ; yet that 
they are at least strikingly analogous, must be evident to any 
one who will but glance at Prof. Hall's, and Prof. DeKonincks 
figures. 

If we compare the two species of Nautilus now known, firom 
the Rockford beds, N. digonus^ and N. trisrdcaiiu, Meek and Wo^ 
then, we find them wholly unlike any forms known in the Mar 
cellus shale, while the latter species is allied to the Carboniferous 
N. sulcatus of Sowerby, (see Koninck's An. Foes., pi. xlvii, fig. 
10), and the former is anala^us to two or three of the species 
figured by DeKoninck from the Carboniferous rocks of Belgium. 
In fact both of these species belong to a peculiar subgenus of 
Nautili for which we nave proposed the name TrenuUcmscuSj a 
group embracing a number of discoid Carboniferous species, 
with a wide perforated umbilicus and narrow whorls, which are 
ornamented with longitudinal angular ridges, and sometimes 
with parallel 8tris8. So far as we know, the entire group is 
confined to the Carboniferous system, unless those found in the 
Bockford Ooniatite bed and its equivalent in Illinois, are ex- 
ceptions.* 

in order to show the close relations between the Chouteau 
limestone and the Burlington (acknowledged Carboniferous) beds 
above, in Illinois, we might give many sections, with lists of 
fossils, but the following taken near Grafton in Jersey county, 
will be suflficient for illustration : — 

1. — Burlington limestone, 

presenting its usual characters and containing its usual 
fossils ; showing at the immediate outcrop where the sec- 
tion was taken, a thickness of 8 to 10 feet, but increasing 
as the country rises back to a thickness of 150 or 200 feeL 

2. Chouteau limestone. 

Upper part consisting of ash-colored argillaceous shelly 
limestone in thin lares, with greenish marly partings and 
caIc spar concretions. Containing Cyathoxina (undt. sp.), 
Poteriocrinus Meekinus, Actinocrinus (undt. sp.), Spirxf- 
era peculiaris, S, grimesi^ Athyris Prouti, A. Hannibal" 
ensis, Strophomena rhomboidalis, Ortkis Michilini^ 0. 
resupinata^ Productus aemireticulatus f Platyceras equila- 
tera, -. 40 feet 

* The forms included in thin subgenus differ so widely from the recent tjpkil 
species of NautilHt^ that few conchologists would place them in the same geoos if 
tney were found living in our present seas. It includes such species as N. pingimt, 
N, ttygialU^ N. EdwardaianM, and N. Omalianus of Koninck, and N". nUcatuM, and 
N, cariniferoui of Sowerby. Oyroeerut gracile of Hall, from the Rockford limt* 
stone prooably also belongs to this group. 
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Lower beds, compoeed of brownish-buff colored argillaceous 
limestone, with oodulee of calc spar, the upper part being 
in thicker beds than the lower which has a more greenish 
tinge. Fossils — Stropkomina rkomboidalia^ Ckonetes oma- 
ta^ Cardiopns radiata, Produeius semireticulatua ? Cyr- 
toeeras and Gomphoceroi (undL sp.) Nautilus digonus^ a 
discoid Goniatite, and a Proetus (undt) - - 60 feet 

-Black slate shading upwards to greenish shale, - - 40 *' 
-Hamilton group, consisting of dark limestone, - - 10 " 

-Niagara group limestone of buff col., - - - - 100 " 

>f the fossils mentioned in the above section the following are 
ally characteristic of the Chouteau series: — Cyathoxina (undt), 
mocrinus Meekiamis* Spirifera peciUiaris, Aihyris Prouttj A. 
anibcdensis, Choneies omata, Cardiopsia radiatus, Nautilus digo* 
, and an undetermined Ooniatite. Those usually regarded aa 
cdy Carboniferous are, — Spirifera Orimesij Orthis Michilini^ 
^ductus semireticulatus, and Platycerus equilatera. 
The forms common to Carboniferous and Devonian rocks, are 
yphomena rhomboidalis, and Orthis resupinata. The species 
6 enumerated, however, are only those collected at the local- 
where this section was taken. Several other Carboniferous 
ns are sometimes found in the Chouteau beds at other places, 
a number of other Chouteau species are known to ran^e up 
} the Burlington beds. From a locality in an adjoming 
nty, we have an Actinocrinus^ from the Chouteau series, 
ch we can only distinguish as a variety, from the well known 
rlington A. pyriformis of Shumard ; and along with it we 
) find a species of a peculiar coral {Sphenopoterium enorme) 
cribed by us from the Eockford Goniatite bed. 
n an interesting and important paper on the rocks and fossils 
Burlington, Iowa, published by Mr. Charles A. White of that 
56, in the Boston Journal of Natural History, (vol. vii, p. 
) he shows that out of a list of one hundred and two described 
3ies occurring in the Burlington limestone, fifteen commenced 
ir existence in the beds below, referred by Prof Hall to the 
imung; which as is well known, represents the Chouteau 
estone of Prof Swallow. 

Vhen we thus find these beds so intimately connected by the 
eral affinities of their organic remains, as well as by the actual 
igling of species with the undoubted Carboniferous rocks 
tve, and bear in mind that the Chemung group in New York 
[ Pennsylvania, is surmounted by another Devonian forma- 
I, (the Old Bed Sandstone) between two and three thousand 

At the time Dr. Shumard described this crinoid, its exact geological position 
not known, the specimen having been found loose at the base of a bluff com- 
d in part of the Chouteau beds, and partly of the Burlinston limestone. Ito 
position has since been determined to be in the Chouteau limestone, though it 
Mj also ranges up into the Burlington limestone in some places. 
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feet in thickness, the <][uestion8 naturally suggest themaelvea^— 
are we right in referring these Chouteau beds to the horizon of 
the Chemung? Can it be possible that a great formation like 
the Old Bed Sandstone, characterized by the remains of a pecu- 
liar fauna of its own, is wanting here between the Chouteau and 
Burlington limestones? 

But on the contrary, it may be said, if we do not adopt this 
conclusion, what are we to do with the fossils occurring in these 
rocks apparently identical with Chemung species? In reply to 
this latter question, we would state that although we have f«r 
a lon^ time thought a few species occurring in the Chouteau beds 
identical with Chemung forms, later comparisons with New York 
specimens from the latter formation, leaa us to doubt their actual 
specific identity. They are generally obscure casts of Avieula 
and other lamellibranchiate mollusca, some of which also resem- 
ble Carboniferous species. Admitting, however, that they are 
undistinguishable from Chemung species, does their presence 
here in the same beds with numerous other fossils totally dis- 
tinct from Chemung forms, and not only more nearly allied to 
Carboniferous species, but in some instances identical with those 
occurring in acknowledged Carboniferous strata above, warrant 
us in placing these beds on a parallel with the Chemung group? 

Mr. White, in discussing this question in his paper already 
cited above, says, '^ admitting that some of the species found in 
the lower beds have been identified with those of the Chemung 
group of New York, it settles beyond question their geological 
equivalency, but does not necessarily prove that they were con- 
temporaneous. Indeed, it seems prooable that they were not 
so, by an interval of time that it would take the species to mi- 
grate that distance. May it not, therefore, be inferred that the 
species originated at the east, and were migrating westward Aui- 
ing the time that the bottom of the Chemung seas was sinking; 
and receiving upon it the deposit of the Old Red Sandstone,— 
thus making these Devonian rocks equivalent to the Chemoog 
of New York, and contemporaneous, at least in part, with the 
Old Red of the Katskill Mountains?" 

If any of the species found in the strata under consideration 
are really identical with Chemung forms, as has been supposed, 
Mr. White's suggestion that they had prolonged their existence 
by migrating westward, until long after the close of the Chemung 
epoch in New York, is not improbable, but in that case, we 
should not refer the rock in which they occur to the Chemung, 
but either to the Old Red, or to the Carboniferous, for in using 
any of these names we refer to a period in time, as well as to a 
ffroup of strata. The entire group of fossils, however, found in 
tnese beds is far more nearly allied to the Carboniferous fauna 
than to that characterizing the Old Red either in this country or 
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e Old world ; in short we know of nothing in this forma- 
jearing any analogy to the fossils of the Old Red sandstone, 
conclusion, we would remark that the relations between 
houteau and Burlington limestones in Missouri, Iowa, and 
)is, where both occur together, as well as the affinities of 
)ssil3 found in the former in the states mentioned, and at 
ford, Indiana, show that it should probably be referred to 
Jarboniferous system ; or, at any rate that it is much more 
t than the Chemung, and not equivalent to any New York 

is not improbable, however, that the Portage and Chemung 
3S may be represented between the Chouteau limestone and 
lorizon of the Black Slate, at some places in the Western 
B alluded to, but if so, their presence there has yet to be 
[y demonstrated. 



BT. XIX. — Chemical Contributions; by M. Carey Lka. 
1. On the Preparation of Nitrate and Nitrite of Ethyl. 

NITRATE OF ETHYL. 

CE tendency of alcohol to decompose nitric acid is so great 
while we have any number of processes for obtaining nitrite 
hvl, Millon's is the only one known for forming the nitrate. 
Nlillon's process fails much oftenerthan it succeeds (such at 
has been my experience) in consequence of the proportion 
rea directed to be used being much too small. 
illon's process as quoted in Kolbe's Organische Chemie, di- 
to distill equal weights of alcohol and of colorless nitric 
sp. gr. 1*401. Not to operate upon larger quantities than 
to 150 grammes, and to add a little urea, to the above quan- 
at most (" hcichstens ") 2 grammes of urea, 
mducted as above, the operation succeeded with me but once 
3f four or five times. But by using a large quantity of 
, three or four times as much, or even more, success invari- 
follows, and there results a great saving of urea, because 
a the process fails, the materials, urea included, are entirely 
whereas when conducted as just described, very little urea 
nsumed. It is only necessary to add fresh acid and alcohol, 
' the first proportion has been distilled to about one fifth, 
the process may be repeated almost indefinitely, with the 
sional addition of a little urea to keep up the proportion, 
product in the second and subsequent operations is much 
jr than in the first. 

or have I found it necessary to operate on the small quan- 
I above mentioned, but have habitually used quantities 

JocR. ScT.— SproND Series, Vol. XXXII, No. 0.^— Srrr., 1801. 
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amounting to 400 — 500 grammes, and should not hesitate to 
employ still larger ones. It is however more convenient to nae 
the above quantity, and replace the material as fast as exhausted. 
The facility with whicn nitrate of ethyl can be obtained by 
the above process must, I think, give it a decided advantage 
over the iodid of ethyl for the preparation of the ethyl bas^ 
in the manner which I described in the last number of this 
Journal. The lower equivalent of nitric acid as compared with 
iodine is a matter of considerable importance, one hundred parts 
of iodine are capable of holding in combination something leas 
than 23 of ethyl, whereas one hundred parts of nitric acid com- 
bine with over 53 of ethyl; a material point as the iodine on 
the one hand and the nitric acid on the other are merely the 
vehicles for bringing about the ethyl-substitution. In operations 
in pressure tubes where space is valuable, this is an important 
consideration ; in an economical point of view also, the advan- 
tage appears to be greatly on the side of the nitrate of ethyl 

NITRrrE OF ETHTL. 

The action of nitric acid on alcohol in the preparation of nitriUr 
of ethyl may be conveniently moderated oy protosulphate of 
iron, and the nitric acid reduced by that agent instead of at the 
expense of part of the alcohol. The proportions which I have 
used are, nitric acid sp. gr. 1-37, 90 cc., alcohol of 90 per cent^ 
150 cc., ferrous sulphate 45 grammes. The product is very 
large, the distillate on being shaken up with water yields more 
than half its bulk of nitrite of ethyl. The latter is not perfecdy 
free from aldehyd, but more so than that obtained by some 
other processes. The action is perfectly quiet to the last, and 
the distillation may be carried on rapidly. 

2. On the Effects of Reducing Agents upon Nitrite of JSthyL 

As ammonia under the influence of oxydizing agents is burned 
to nitrous and nitric acids, so these acids when acted upon by 
reducing agents, might naturallv produce ammonia, or in the 
presence of a decomposing ethyl compound, might give rise to 
the formation of substituted ammonias. The experiment how- 
ever seems to prove that while ammonia is a constant result of 
this reduction, it varies greatly in quantity according to the pa^ 
ticular reducing agent employed, and that substituted ammonias 
are not produced, at least not in recognizable quantities. The 
following were the reactions observed : — 

Beduction hy protochlorid of tin. — Alcoholic solution of proto- 
chlorid of tin added to nitrite of ethyl causes violent efferves- 
cence, but no disengagement of nitrous fumes. The solution of 
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»tochIorid was added until reaction ceased. The whole was 
n distilled with caustic potash and the resulting gases con- 
;ted into dilute chlorhyaric acid, which by evaporation left 
y a film of substance — this gave on examination distinct indi- 
lons of ammonia. 

Reduction by suhhydric acid, — A large quantity of sulphydric 
d was conducted through nitrite of ethyl. Slight effervescence 
8 produced and much sulphur deposited. The liquid filtered 
m the sulphur proved to contain a large quantity of ammonia^ 
t no ethylamine, di-, or tri-ethylamine, although the mode of 
imination employed would have detected a very small quan- 
T if present. After the removal of the ammonia, the solution 
ited with Pt CI, gave a small quantity of a brown precipitate 
a platinum salt, which when heated glowed for a long time 
>wing the presence of much carbon, and finally left a residue 
reduced platinum. The amount obtained was too small for 
'cstigation, but 20 or 25 milligrammes of Pt. salt were ob- 
ued from the decomposition products of 60 grammes of nitrite 
ethyl. 

Fhis result therefore, as far as to the production of ammonia, 
responds with that obtained by M. Emile Kopp,* although, as 
It enemist employed sulphydrate of ammonia instead of sul- 
ydric acid, it does not appear that the production of ammonia 
the reaction itself, could be positively established. 

Reduction by ferrous acetate. — Nitrite of ethyl was added to 
3ut three times its bulk of ordinary acetic acid, and suflicient 
ohol to make them mix. To this mixture iron filings were 
ied. A powerful action set in without aid of heat. Deut- 
yd of nitrogen was evolved in considerable quantity. When 
ion had ceased, the resulting liquid was filtered, evaporated 
th chlorhydric acid and distilled with caustic potash. The 
(tillate contained only traces of ammonia. 

The effect of the reducing agents on nitrite of ethyl is there- 
« very different. Only with sulphydric acid was any consid- 
ible quantity of ammonia produced, and only with ferrous 
jtate was deutoxyd of nitrogen evolved. 

3, On the Preparation of Urea from Ferrocyanid of Potassium, 

[n the preparation of urea by Wcihler's method the amount 
^ined always falls short of that which should theoretically be 
>duced. Hiving remarked that even when the operation is 

♦ Gerhardt, Cliimie Org,^ ii, 847. 
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carefully performed with Liebig's proportions, the lixiviate al- 
ways contains undecomposed cyanid of potassium, it occurred to 
me to try the effect of a more thorough oxydation, and the result 
proved very favorable. The following was the course adopted. 

Of roasted ferrocyanid of potassium 850 grammes are mixed 
with 318 grammes of thoroughly dried carbonate of potash in 
grains, and fused in an iron vessel. When decomposition is 
complete, the vessel is a little cooled and 1900 grammes of red 
lead are to be added, not all at once, but 300 to 400 grammes 
at a time, with intervals of 10 minutes, stirring and keeping up 
heat enough to retain the whole in a state of fusion. 

After the last addition of red lead the mixture is suffered to 
remain half an hour on the fire to complete the reaction. Heat 
is applied in all for about four hours. In this way the cyanid 
of potassium becomes thoroughly oxydized. The process is 
concluded in the usual manner, and 500 grammes oi urea are 
obtained. No particular precaution is necessary during the 
fusion, or even the lixiviation with cold water, but in evapo- 
rating the solutions the greatest care must be taken to cany 
off the vapors.* 

Philadelphia, April, 1861. 



Art. XX. — ContntnUions to the History of Picric Acid; by 

M. Carey Lea, Philadelphia. 

Solubility in Sulphuric Acid. 

It is stated in the text-books that picric acid is insoluble in 
Bulphuric acid. It is however soluble to a small degree in strong 
Bulphuric acid ; in a more dilute acid it is q^parently wholly 
insoluble, until the dilution reaches a certain point when it in- 
creases again. If picric acid be left in contact with oil of vitriol, 
and the latter be decanted, and mixed with two or three times 
its volume of \vater, the picric acid is deposited on cooling in 
what appear to be very mmute square or nearly square scales. 

Picric acid erj'stallizes in the rhombic system, and if we sup- 
pose these scales to be formed by predominating oc p » planes 
bounded at the edges by octahedral planes, they should be 
rhombs approaching very nearly to squares, having their axes 
as •9374:1-0000. 

If cold saturated aqueous solution of picric acid be mixed with 
sulphuric acid diluted with an equal volume of water, the fol- 
lowing results are obtained : 

1 vol. solution of picratc, 4 vols, dilute ) No precipitate, solution remun- 
Bulphuric acid. (1 vol. acid, 2 vols, water.) j* ing as colorless as water. 

* For coatiuuatiuD of Mr. Lua*8 " Couti'ibutious,** see p. 210. 



M. C. Lea on Picric Acid. 181 

1 ToL sol. picric acid, 2 dilute sul- 1 ^^ V^^^^^ «olution yeiy 

huric acid, Lme dilution. \ "f '{, *=*»'*"'?»' .^^^^ ^"S« 

' ) of yellow only visible. 

2 vols, solution picric acid, 1 vol. ) Nearly the whole of the picric 
alphuric acid, same dilution. ) acid was precipitated. 

The amount remaining in solution continued in further trials to 
liminish as the sulphuric acid became more dilute, until a max- 
mum was reached with 

3 vols, solution picric acid, 1 vol. ) 
ilute sulphuric acid, same dilution, j* 

It thus appears that mixtures of sulphuric acid and water reach 
heir minimum of solvent power for picric acid when the mix- 
ore consists of about 1 vol. acid to 11 vols, water. The proper- 
ion of water may be still further increased without materially 
Qcreasing the solvent power for picric acid. K a cold saturated 
olution of picric acid be mixed with even but j\ of its volume 
}{ sulphuric acid, almost the whole is thrown down. 

The fact that the characteristic color of picric acid, which it 
naintains so persistently through all its combinations, and which 
s so powerful that, as I have found by actual experiment, a 
nilligramm will distinctly tinge a kilogramm of water, or in other 
irords, that water is colored bv one millionth of its weight of 
picric acid — the fact that this color is totally destroyed by sulphu- 
ic acid of a certain strength, without in any way decomposing 
he acid, is very remarkable. Four volumes of sulphuric acid 
iiluted with five volumes of water exhibit this property, and 
sicric acid dissolves in such a mixture to a colorless solution. 
this peculiar property has no doubt led to the supposition of 
bhe insolubility of picric acid in sulphuric acid above referred to. 

Water containing Tu-ivT of picric acid exhibits a bright yel- 
low color. With ttV.ttt the color is still distinct, even in a 
itratnm of not over an inch in thickness. But in large quanti- 
ties a millionth gives a distinct color as above mentioned. 

Tests for Picric Acid. 

The best tests for picric acid are 

Ammoniacal solution of sulphate of copper, which gives a 
greenish crystalline precipitate. 

Alkaline sulphid with excess of alkali, which with heat gives 
I deep red liquid. 

AlKaline cyanid with ammonia, which when heated gives also 
& red liquid. 

The following table will exhibit the relative sensibility of 
these reagents : 
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Strtnfth of aqaeout so< 
lutioii of picric acid. 

TrftTJT 



TVSV 



ttAti 



TXFdW 



Ammonio salpbata of 
copper. 

Immediate precip- 
itate. 



N"o precipitate at 
iirstfbut by stand- 
ing a few minutes 
a distinct one. 

Distinct precip. by 
standing. 



Potaah IlTtr of anlpbiir 
(iieaL) 



Cjsnid of 



Solution becomes Pale sherry red, 



No precipitate. 



sherry wine red. 



Deep yellow with 
a tinge of sherry 
color. 



with heat becom- 
log deep red. 

Deep yellow, tinge 
of sherry color, 
deepened by heat- 
ing. 



The yellow color was slightly deep- 
ened, the cyanid test is the more 
delicate of the two. 



Purification of Picric Acid, 

Since my former observations on the purification of picric 
acid,* I have had occasion to prepare considerable quantities of 
the acid for my examinations and find that all purifications by 
converting into potash salt are inapplicable except for very smJil 
Quantities. The picrate of potash crystallizes out by so small a 
fall of temperature that the filters, even when kept heated by a 
double funnel become immediately clogged, and the operation 
becomes to the last degree tedious and troublesome. As the 
picrate of lime is very soluble, it seemed probable that it might 
afibrd a convenient means of solution ; it has indeed been already 
recommended for that purpose.! But I find it wholly inadmis- 
sible. A basic salt is formed which falls to the bottom with the 
excess of hydrate of lime, and great waste ensues. The insolu- 
bility of alkaline picrates in cold alkaline solutions which I have 
described in a previous number of this Journal, furnished me 
with an excellent process. The crude acid is saturated with ca^ 
bonate of soda, an excess of which is to be avoided as it tends to 
dissolve resinous matter. The hot solution is then easily filtered, 
and into the filtrate a few clear crystals of carbonate of soda are 
placed. On cooling, the picrate of soda crystallizes out almost 
as completely as the potash salt would have done, and all the 
wearisome delay in filtration is avoided. From the mother water 
more picric acid may be recovered by the addition of a little car- 
bonate of potash. In decomposing alkaline picrates to separate 
the acid sulphuric, (and not as usually recommended, chlorhydric) 
acid should be used, because a moderate excess of sulphuric acid 
throws down a great portion of the acid which woula otherwise 



* ThU Journal. Noy^ 1868. 



f See OmcliD, £ng. Ed., vol zi, p. 214. 
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remain in the mother water. A moderate but decided excess 
of acid is absolutely necessary, because otherwise a portion of 
alcaline picrate escapes decomposition. Even then, it is advis- 
able to recrystallize the acid from alcohol. If picric acid be 
dissolved by the aid of heat in a solution of sulphate, nitrate, 
or almost any salt of potash, more or less picrate of potash will 
crystallize out on cooling. I have thought this process not 
devoid of interest, because picric must become more extensively 
known in the laboratory and in the arts than hitherto. 

Effect of Reducing Agents, 

The effects of reducing agents when alkali is not present, or 
not present in excess, (in presence of excess of alkali, picramic 
acid is formed), are very variable, depending upon slight differ- 
ences which it is very difficult to seize. I subjoin some of the 
best marked results ODtained. 

A mixture of picric acid, alcohol, iron filings, and acetic acid, 
were digested for an hour at a heat a little below 212^. The 
filtrate was intensely blue, by standing for half an hour or less, 
became brown and muddy, depositing a blackish powder, in 
small quantity, and without trace of crystallization. This filtrate 
was not changed in color by acids, or apparently affected by 
them. Alkalies decolorized it. Its shade of blue varied consid- 
erably in diflFerent experiments, sometimes full blue, sometimes 
violet, sometimes greenish. 

Other experiments were made by acting on picric acid by zint 
and dilute sulphuric acid. After an action of some hours, the 
solution was mixed with alcohol and filtered. The filtrate heated 
with bicarbonate of potash in successive portions, gave a fine 
violet liquid, which with further addition of alkali became deep 
blue with a tinge of violet. According as acid or alkali were 
present in excess there was more of the violet or blue shade. 
The colors were always very fugitive, and changed to dirty brown 
by standing, with deposit of an amorphous blackish powder, 
(very small in quantity compared with the picric acid used,) 
which was soluble in acids, and insoluble in alcalies. 

These experiments although many times repeated did not lead 
to the isolation of any substance of interest. There is a certain 
amount of resemblance between these reactions, and those of 
some of the decomposition products of phenylamine : the latter 
contains the radical CjaH^ which exists in a substituted form 
in picric acid. 

PhilAdelpfaia, April, 1861. 
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Art. XXI. — On the Relation betwetn our Perception ofDistanee 

and Color ; by Prof. O. N. Rood. 

The fact that a landscape appears more vivid in color, when* 
viewed by the eyes brought into an abnormal position, as ia 
looking under the arm, &c., is well known. 

Some persons have attempted to explain this fact by the influ* 
ence of an augmented pressure of the blood upon the retina. 

In an easy reclining posture, where such pressure can hardly 
exist, I observe this heightening of tints with great distinctnesL 
also by viewing the inverted image of the landscape by total ; 
reflexion through a rectangular prism, the head being in iti : 
natural position. 

Dr. A. Miiller* with more probability has referred this appea> 
ance to the different accommodation of the eye for horizontal and 
vertical lines. 

To me it seems that this effect is intimately connected with 
our perception or non-perception of distance. In gazing aft 
landscapes, the ordinary habit of most persons, artists excepted, 
leads them to pay attention to the forms and distances^ (which 
alone have a practical value as objects of observation), and to 
neglect the cohr^ particularly those portions of it which are sub- 
dued. When now by any means the mind is prevented from 
dwelling on distance, it is thrown back on the remaining eb- 
ment, color ; and the landscape appears like a mass of beautifiil 

{)atches of color heaped upon each other, and situated more or 
ess in a vertical plane. 

(1.) A perpendicular position of the eyes reduces very consid- 
erably our perception of depth or distance, so that false estimatefl 
of it are formed by the eyes in this new situation. With the 
exception of objects in the foreground, all things seem to lie not 
far removed from the same vertical plane. 

The reason is partly to be found in the fact, that while in no^ 
mal vision our binocular perception of depth is obtained by 
regarding vertical lines, trees, &c., in vertical vision the same 
objects, tnough instinctively sought afford us no information. 

(2.) In normal vision with a single eye, there is certainly, in a 
binocular sense no perception of depth, nevertheless the mind 
occupies itself with the idea of distance, and if the objects are 
familiar there is no augmentation of color perceived. By invert- 
ing the image of the landscape with a rectangular prism the 
objects fall into almost one plane, are diminished in apparent 
magnitude, and the mind unaole to trace distances through this 
maze, is forced to dwell on the mass of tints presented. 

* Pogff., vol. Ixxxvi, p. 147. 
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3.) With the erecting or inverting telescope, in proportion as 
objects viewed are divested of tbe idea of solioity or depth, 
their more delicate tints be perceived. Objects, -which in 
mal vision seem to as nearly without color, are best fitted for 
Be observations; a bare pile of stones and dry mud viewed 
oagh a telescope appears often like a richly tinted water color 
wing. 

X would seem probable that if we could add to paintings of 
dscapes the element of distance, the mind occupied with this 
old DO longer dwell on the richness of the tints. In confir- 
lion, I find that colored stereographs of landscapes, which out 
the stereoscope seem exaggerated in tint, when placed in the 
trament no longer appear too highly colored. 
^m the foregoing considerations, then, it would appear that 
en the mind is engaged with the perception of distance, the 
Kfice of color is often overlooked ; its absence may remain un* 
aced from the same cause, for in uncolored stereographs of 
ects that are perfectly familiar to the observer, it will some- 
tes be noticed, that tnose articles which do not greatly differ 
color from the tint of the photographic paper, are seen in the 
reo6COi)e with an approximation to their natural hues ; upon 
hdrawin^ the slide irom tbe instrument no trace of such tint 
perceived. Objects that are free from lustre, as well known 

rtSy answer for this purpose. That this should be the case 
the tinted photographic representations of white objects 
1 be explained of course in another way. 
[The chromatic effects here noticed by Prof. Rood are well 
in in the ordinary camera and dark chamber. Thus the hu- 
ll countenance when not florid, presents to the unartistic eye 
r or no traces of pink or flesh color — but every one who has 
m. it in the camera must have observed with what distinctness 
\ image is colored. The same is true of familiar landscapes, 
LCD seen inverted upon the screen in a dark chamber. Here 
\ neutral tints which in nature are almost unnoticed by the 
nmon observer, stand out as distinct patches of color in the 
y so well described by Prof Rood. — s.] • 

JL JouB. Sci.— Secoud Sebxeb, Vol. XXXII, No. 06.— Sxft., 1861. 
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Art. XXIL — On the Practical Application of Photography to the 
Microscope ; by Prof. 0. K Rood, of Troy, N. V. 

• 

While the value of the photographic delineation of micro- 
scopic objects, as a means of accurately recording observatioDS, 
seems to be generally acknowledged, yet owing to the real or 
imaginary difficulties with which the process is beset, but very few 
working microscopists have adopted it* After eight months of 
steady experimental work on the subject, this fact appears to me 
a matter of astonishment, for the difficulties which are not inh& 
rent, mostly disappear when proper precautions are taken. I 
propose to mention briefly certain points in my experience, and 
to indicate the methods pursued. 

Arrangement of the Apparatus, — The microscope is brought 
into a horizontal position, and connected with a camera box by 
a blackened paste board tube ; much vexation will be avoided 
by constructing at the outset the arrangement seen in the wood 




cut, fig. 1. Blocks are fitted around the foot of the micro- 
scope, that it may be firmly held in position, and the camera 
box slides between parallel strips of board, so that its distance 
from the microscope can be varied. The length of A A' is 
seven feet. The frame holding the ground glass slides in at 6; 
behind it at L, is a door on hinges carrying an achromatic lens 
of two inches focal length, for the purpose of magnifying the 
image on the ground glass while focusing; the glass plate should 
be finely ground. A tube lined with black velvet is to be inserted 

* In Vienna microscopic photographs have been produced under the directiofi of 
Auca. PouL nnd Wksrlskt have also worked at this subject. {SiUunoMberieJU d. 
Kai$. Ahid, 1857, zxiii, vol. 1, pti^ 317); at an earlier date Hater of Frankfort 
obtained fine photographs of this kind. Bbrtsch presented similar results to the 
French Academy ( Comptet Rendut^ 1 867, xliv). N achkt also obtained ffood reciiHi. 
Hodgson (Quart Journ. of Micros Science, 1863, ii, p. 147). DsLvn, (Sd No. of the 
aame, p. 67), Shadbolt (ibid, p. 166), Huzlkt (ibid. p. 178 also No. 4, piSOS^ 
Whcnak (Mime Journal, 1865, No. 10, p. 1), and Kixgslet (Phil. Maa., 186t, 
June, p. 461), hnve published accounts of their more or less sucoesafnT rMultiw 
Hartimo on tlie Microtiicope, BraunMhweig^ 1869. To the above must be added tbi 
great work now being insued in nunibers in Munich entitled Ailat dtr allgmmm 
Umrinhan, Gewebelehre, kerauyegeben von Tb. v. HnauMO im^ J. KomjUMii, aedk 
4tt Notm pkotcgrapkiit von Joe. Albert. 
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n the compoQnd body, as recommended by Shadbolt, if the 
iye-piece is not employed. Precautions mast of course be taken 
hat light does not enter at unguarded points. At F is a rod 
lonnected with a flap of blackened sheet brass in the interior of 
be box, with which the exposure of the sensitive plate is ver^ 
lonveniently effected. It is obvious that while the operator is 
nanipulating the mirror, or using the stage movements, on ac* 
ount of the length of the apparatus it is impossible for him to 
lee the ground glass, or even to know when light has been 
hrown on it; a plane mirror, mounted as seen at M, reflects 
he image of the ground glass, enabling him not only to arran^ 
he illumination with nicety, but to select the microscopic ob- 
ect, and to focus on it approximately. While the mirror is in 
ise the door carrying tne achromatic lens stands open; the 
nirror is afterwards removed and the focal adjustment completed 
rith the help of the lens, by the rod and lever attached to the 
mek work of the microscope. If the rack work is moderately 
rood, this arrangement is very delicate. When a high magni- 
ying power is employed, it is essential that the microscope be 
)rovided with stage-movements to brinff the object into its proper 
position. The lever stage is not to be recommended for this 
)urpose. 

lUuminatum of the object — ^That direct sunlight is greatly to be 
)referred is admitted by those who have experimented on this 
x>int. With light from a white cloud I have obtained nega- 
ives, in from one to three minutes, with 1 inch and ^ inch ob- 
ectives; though not highly magnified, they were inferior to 
hose taken with sunlight Shadbolt obtained negatives by 
concentrating the light of a small camphene lamp on the object 
irith two lenses. Whenam in repeating this experiment met 
irith no success. I concentrated the light of two flames of a 
'burning fluid" lamp with a bulls-eye-condenser on the object, 
employing the 1 incn objective without an eyepiece, and ob- 
atned, with several samples of collodion from different manu- 
kctures, absolutely no image at all, after an exposure of five 
ninutes. With samples prepared by myself tolerably intense 
negatives were obtained in four minutes. With the i inch ob- 
iective a faint image was obtained in the same time. For my 
>wn work direct sunlight is always employed. 

It is well known that the proper display of microscopic objects, 
requires that great attention should be given to their illumina- 
;ion, not only in degree, but in kind ; much has been written on 
;his subject and an astonishing amount of labor bestowed on it. 
All this applies with double force to the illumination prepar- 
itory to the introduction of the sensitive plate ; refined methods 
lere find a most useful application. If the power employed be 
mder 100 diam., the plane or concave mirror will answer, if the 
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Btage be provided with a diaphragm-plate having apertures of 
different size. The mirror should be most carefully adjusted, so 
that the maximum of distinctness in the image on the ground 
glass is obtained. I was kindly furnished by Pro£ Chas. A. Joy 
with a silvered mirror which Liebig presented to him some 
months ago while on a visit in Europe. It furnished brighter 
light than the ordinary amalgam mirror; the use of Liebig's 
mirrors for this purpose, as well as for ordinary microscopic 
work is to be recommended. With powers from 100 to 2000 
diameters, a condenser of some form is needed. For powers from 
100 to 400 diameters, an achromatic condenser adjustable by rack 
work was used. Such a condenser must be provided with a 
series of diaphragms having circular apertures differing in size, 
also with a stt of central stops for annular oblique illamination. 

Trial alone will settle which aperture gives the clearest image 
in any particular case. As the lenses of this condenser were not 
large, 1 constructed for powers from 400 to 2000 diameters a 
Wollaston doublet, with an angular aperture of 44°, the lenses 
being '6 and '6 of an inch in diameter. This condenser when 
provided with a similar set of diaphragms was found to answer 
very well, both as to the degree and quality of the light, nega- 
tives being obtained in 15 seconds enlarged 1500 diameters. 
As the chromatic aberration was not corrected, it was found easy 
to illuminate the object either with white or bluish-white liffht, 
use of the red or yellow rays being of course carefully avoided 

The proper distance of the condenser from the object is a 
point 01 much importance, and is best ascertained by carefully 
repeated trials. To obtain really good results much nicetv in 
arranging the illumination is required: this is a matter in wnich 
microscopists are well practiced, but to secure the best results 
possible under the circumstances, as in photographing test objects, 
the art and patience of the operator is taxed to the utmost, and 
several days are often consumed before a really satisfactory re- 
sult is attained, even in the case of a single object. 

Focal adjustment, &c, — Trouble will be saved by selecting the 
exact object which is to be photographed, by the microscope in 
an upright position, the instrument is then inclined and con- 
nected with the camera. After the compound body is thus 
placed, if the objective is provided with a *' screw collar" for 
correction, this adjustment must be carefully made. Even when 
this point has received attention, it by no means follows that 
the chemical focus coincides with the visual, and the exact 
correction necessitated by this difference must be ascertained 
by trial. This can be effected by the use of the fine adjustment, 
(see Shadbolt's paper). Contrary to some other observers^ I have 
found it necessary when using sunlight, with both high and low 
powers, with, and without eye-pieces, to make this correction 
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carefhllj. The use of the rod and the lever and achromatic 
lens has already been mentioned. After the corrected image 
has been thrown on the ground glass it will remain nearly unal- 
tered firom 80 seconds to 10 minutes, according to the power and 
mode of illumination employed. 

Chllodum, — This article when furnished by makers of repute 
can of course be used, though it is better for more than one reason 
to be independent of the dealers if possible. A considerable num- 
ber of samples of pyroxyline were prepared according to diflTer- 
ent receipts and sensitized variously. The very simple process 
describea by Waldayk, on page 266 of nis treatise on Photo- 
graphy, was found with slight modifications to yield an excellent 
article.* The strength of the sulphuric acid was slightly greater 
than recommended by him, no water was added, the temperature 
also was slightly higher, at the time of the immersion of the 
cotton : a more prolonged washing than that prescribed in this 
work is desirable. This collodion can be sensitized with advan- 
tage by the iodid and bromid of cadmium in the proportion of 
four to one. A receipt published in Humphrey's JPhotographio 
Journal has lately been used by me with very good results-f 

No. 1. No. 2. 

Plain oollodioD, I oz. Plain collodion, 1 oz. 

Iodid of ammonium, 6 grains. Iodid of potassium, 5 gr. 

Bromid of potassium, 8 do. Bromid of ammonium, 3 gr. 

Dissolve the iodid of ammonium and bromid of ammonium 
in alcohol, the iodid of potassium and bromid of potassium in 
the least possible quantity of water, before adding them to the 
plain collodion. Mix Nos. 1 and 2 in equal parts for use. 

This collodion when used according to the wet process, though 
not very intense when first made, is quite sensitive, negatives of 
landscapes being obtained in ^ of a second indicating by their 
strength that a shorter time would suffice. It acquires intensity 
by keeping. The exposure is eflfectcd by the flap at F, and will 
last from i of a second to 4 minutes according to circumstances. 
The development is as usual, hyposulphite of soda being used 
as a fixing agent. The use of the bromid of arsenic, mentioned 
in the same Journal, gave with some samples of collodion, excel- 
lent results so far as intensity was concerned. 

The negatives thus obtained, are examined by a lens of one 
inch focal length, to test their degree of sharpness. This qual- 
ity will not only vary with the manipulation, but with the nature 
of the object; the sharpest negatives obtained by me, when ex- 
amined by a power of 40 diameters, appear as well defined as 
finely executed lithographs seen by the naked eye, while other 
classes of objects, (dots in pine wood, &c.,) with all care, yield 

* Treatise on Photography by Chas. Waldack, Cincinnati, 1860. 
f Humphrey's Journal, Joseph H. Ladd, New York. 
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negatives which present the same appearance under a mncli lower 
magnifying power. 

Positive vrints. — In order to preserve the fine details, the 
prints should be taken on glass, not on paper; mica answers 
when a print is to be transmitted by mail. Great care should be 
used that little or none of the fine markings on the negative are 
lost in this process ; a bright light (sunlight thrown on the neg- 
ative backed by ground glass,) a small diaphragm before the 
copying lens, and careful allowance for the chemical focus, are 
the essentials. To produce enlarged positive prints on glass, the 
negative is placed on the stage of the microscope ana treated 
like a microscopic object, the magnifying power varying' from 
6 to 20 diameters. If the prints are to be on paper, it will be 
found that a more liberal use of nitrate of silver and chlorid of 
gold, than is generally recommended makes success easy. 

Magnifying powers employed, — To produce enlarged images the 
objectives as is well known may be used alone or in connexion 
with an eye-piece. In the former case with proper illumination, 
sharp images are produced when the distance between the object 
(on the stage,) and the ground glass is as great as five feet 
With this distance the 

1 inch enlarges 65 diameters. 

I " a 450 a 

In using the objectives in this way the screw collar is set afiiO' 
the microscope is connected with the camera. 

For more nighly enlarged images it is best to add the loDg 
eye-piece as has been practiced bv some experimenters. The 
adjustment of the screw collar can tnen be very nearly completed 
before the microscope is connected with the camera, which is a 
great saving of time, it will of course fall nearer the mark "un- 
covered " than in the first case. However perfectly this opera- 
tion may be performed in either instance, allowance must still 
be made for tne actinic focus. By varying the distance between 
the eye-piece and the ground glass different degrees of enlarge- 
ment are obtained. When the long, or two inch eye-piece, is 
used, the distance from the object-slide to the eye lens being 12 
inches, from the latter to the ground glass 34 inches, then 

1 inch enlarges 160 diameters, 
i " ** 550 " 

\ " " 1300 " 

Powers obtained in this way with the two latter objectives have 
been used by me with advantage. 

Thus with the 4th 113° aperture, the Wollaston doublet of 
44° aperture having a central stop, being used as a condenser, 
I obtained sharp negatives of the P. angiUatum magnified 
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1800 diameters with well defined hexagonal markings similar to 
those obtained by Whenam with a t?^^ ^^ ISO^ aperture. Por- 
tions of the negative bore a photographic enlargement of 10 
diameters. Mr. Whenam announces^ that he has discovered by 
the use of a j^^th of large aperture, made by himself, that the 
markings on this object and on some others, are really due to 
spherical particles of quartz which can be made by illumination 
to appear hexagonal. With a power too low, I obtained photo- 
graphs of the P. Balticum with hexagonal markings; with a 
Signer power and larger angle of aperture the tendency was to 
the spherical form. 

Photographs by Polarized light. — A NicoFs prism is placed under 
the stage, one also directly behind the objective, sunlight is 
reflected from the mirror, and one of the prisms revolved till 
the field is dark ; with the low powers by this simple arrange- 
ment photographs of objects may be obtained, which exhibit 
the strocture revealed by the polarized light For higher pow- 
ers it is necessary to use the polarizing arrangement described 
by von Mohl, Poga.^ vol. cviii, p. 178, and recommended by 
(jarpenter ; that is, the light from a large NicoFs prism is concen- 
trated on the object by an achromatic condenser. The perfection 
with which this apparatus operates may be inferred, when I 
state that photographs of the cross and rings in starch granules 
as well as of the P. angutatum in a dark field, were obtained by 
me without difficulty. Von Mohl remarks, that with inferior 
apparatus some very distinguished observers have been unable 
even to see these appearances. The selenite stage can of covrse 
be used when it is found desirable. 

Bv arran<nn^ the apparatus according to the plan adopted by 
Prof. v. Kobell in his micro-stauroscope, (this Journal, [2], vol. 
xix, p. 425), the peculiar effects which microscopic crystals pro- 
duce on the cross and rings of calc spar, can be photographed. 
By removing the condenser and objective, as well as the slide con- 
taining the crystals, beautiful photographs can be obtained of the 
normal cross and rings ; the systems of rings in other crystals can 
be photographed by substituting them in place of the calc spar, 
as well as the changes which they undergo by combination with 
plates of doubly refracting substances, (circular analysis, &c.,) 
It being merely necessary to introduce the plates or films at the 
proper positions. I was shown by Prof. Dove some years ago 
while in Berlin, photographs of the normal cross and rings 
around the axis of the calc spar, but so far as I know this is the 
first attempt to photograph the changes which the cross and 
rings undergo by the action of microscopic crystals. 

Stereoscopic photographs of microscopic objects, can be obtained 
with the monocular microscope, by covering first the right half of 

* Qnart Joamal of Mic. Science, No. zizi, p. 146. 
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the objective, then the left by a suitable brass cap, and taking two 
successive pictures. When using this method it becomes neces- 
sary to move the mirror towards the right or left hand with each 
successive exposure, which is not only inconvenient, but often pro- 
duces a slight distortion, that prevents the proper stereoscopic 
union of the two photographs. On this account I have generally 
adopted a different plan ; the object is placed on an extra stage, 
which can be inclined from 5° to 10^ as seen in profile in the wood 
cut, fig. 2 ; it is photographed first at one angle then at the other. 
In practice the manipulation is easy, and no particular difficulty is 
experienced from the fact that the extreme right and left hand 
portions of the field are thrown slightly out 

of focus. High and low powers can be used .J^-^-* 

equally well. The second negative should ^g^^^^^X^i^^i^ 
be taken immediately after the first, before 
the illumination has altered. I do not know that stereographs 
of microscopic objects have actually been taken by other ex- 
perimenters, though this may easily be the case. 

Living organisms offer the photographer some difficulties by 
their constant motion about the fiela, and in and out of the 
focus. It becomes necessary to adopt a plan by which the image 
can be thrown on the sensitive plate, the very instant after the 
animalcule has been brought into focus. The following method 
has been u.sed by me with success to obviate this particular 
difficulty : a plate of glass with parallel sides is introduced at 
an angle of -Ao^ into the tube outside of the camera ; it reflects an 
image of the object to the ground glass atG, fig. 8, which is placed 
so that an equally sharp image of the same 
object is formed at G'. The sensitive plate 
is introduced atG', the flap at F being closed; 
with one hand the operator, by the aid of 
the image at G, focuses on the animalcule, 

^'ust as this is elTected, the plate is exposed 
y the other hand turning the flap. If the 
collodion is sensitive, a second, or less, suf- 
fices to give an image; if a longer exposure 
be desired the image of the animalcule on the ground glass at 6 
can be watched, and the exposure prolonged till the creature be- 
gins to change its position. The real difficulty, in the case of liv- 
ing organisms, is found in the fact that all parts of them do not lie 
in the same focus ; this in fact is one of the most important diffi- 
culties connected with the whole subject of microscopic photo- 
graphy. But the introduction of a slight modification in Uie or- 
dinary compressorium, removes it in many cases; the plate of 
'glass on which the objects rest, instead of being plane, is made 
slightly convex^ by the use of a spectacle lens of rather long focos; 
objects to be examined are placed near the point of contact^ 
and pressure applied as usufu, when they Kit brought nearlj 
into the ibmc piano. 
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Photographs of opaque objects were obtadoed by concentrating 
sunlight on the object, either with the concave mirror properly 
mounted, or with the plane mirror and bulls-eye condenser. 
The 1^,1 and ^ inch objectives were emploved. The color of 
microscopic injections for this purpose should be blue or white, 
though with a long exposure pnotographs were obtained of yel- 
low injections. 

1 am indebted to Dr. Wolcott Gibbs and to G. T. Strong, Esq., 
for valuable suggestions relating to the subject of this article. 

As some interest has lately been manifested with regard to 
eye-pieces, it may be proper to state, that, in the course of this 
investigation, three eye-pieces were constructed, No. 1, on the 
general Huyghenian plan, the eye lens being an under-corrected 
achromatic;* the distance between the eye and field lens could 
be varied at pleasure, as advised by Amici ; as a single micro- 
Kope its power was eight diameters. The general performance 
of this eye-piece seemed to me somewhat better than that of the 
plain Haygnenian eye-pieces with which it was compared. 

No, 2 was a Kellner eye-piece, the distance between the lenses 
oould be varied ; alone it enlarged 12 diameters. The perform- 
ance was good. No. 8, consisted of two under-corrected achro- 
matic lenses combined in the Huyghenian manner; alone it 
magnified 25 diameters. When used as the eye-piece of a tele- 
Boope it gave a pretty ^ood image ; as a microscopic eye-piece, 
it was inferior to No. 2 in spite of its superior magnifying power, 
except perhaps when used with well corrected objectives of 
large ansular aperture. With all three eye pieces the correction 
of the objectives remained unaltered in kina.f 

Troy, N. T., July, Ist, 1861. 



Abt. XXIIL — On some questions concerning the Coal Formations 
of North America. (Continued from p. 25 of this vol.) 

By Leo Lesqubreuz. 

Families^ Genera and Species of Fossil Coal Plants in the United States, 

This general examination is made for a two-fold purpose. 
First ; to see how the remains of fossil plants found in our Amer- 
ican coal-measures agree in characters with those of Europe: 
or rather to find if these remains of ours cannot give some fartner 
light concerning species, genera and families of coal plants, al- 

* The ortboMopic eye-piece of Orunow consists of an eye lens partially achro- 
matised in combinatioD with a field lens differing in form from tbe ordinary Huy- 
gbraiiifi.*^. If. R. 

t AtUt this article was in print, I received from a friend a paper of Amasa 
If. Eatow. Esq. {Proceedings B. 5. N. IL, vol, viii, p. 106.) Mr. Eaton baa devoted 
Uintelf with success to the production of ambrotypea of microscopic objects. 

Troy, N. Y., July 28d, 1S61. o. ji. a. 

Ax. JoiTB. Sci.— Seooio) Sebdeb, Vol. XXXIl, No. 95.--SEPT.f 1881. 
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ready known from European researches. The fossil flora is very 
similar to the history of olden times. It is known only by frag- 
ments and these must be connected by links and repeatedly 
elucidated by corresponding data, collected from the monuments 
of various nations. 

Second ; to present a comprehensive review of the main facts 
known up to tne present time about our coal flora and to estab- 
lish, by a critical comparison, the essential characters of the fami- 
lies, genera, and even some species of our coal plants. 

§ 1. FucoideSf Brgt 

Under this name, a number of vegetable remains of the coal 
have been formerly described and referred to marine plants. 
Indeed some geologists have applied the term Fucoides to every 
one of those uncertain forms, mostly stems and roots, which could 
not be referred to some species known and published before. The 
Fucoides are not only very rare in the true coal measures, but I 
even doubt if a single specimen of a true marine plant has ever 
been found in these measures. At least I have seen none, and 
all the numerous specimens sent to me under that name were 
incomplete fragments, either of stems or of roots, of some true 
coal plants.* Mr. Brongniart had already remarked that all the 
vegetable filaments considered as Oon/ervites^ like those published 
by Artis under the name of Hydatica and Myriophyltiies^ were 
roots. Mr. linger in his classification of fossil plants according 
to geological formations, {Oeneraand ^cie9, page 633), quotes 
among Fucoides of the coal : 1st. Chondrites Prestvici (Mor. cat) 
an undescribed and unknown species, whose locality is not even 
mentioned. 2d. Chondrites dissimilis (Eichw.) from the moun- 
tains of Donetzky in Russia. It is published by Eichwald in the 
Urw. Russia, p. 89, t. 3, fig. 3, but rather resembles a Hymeno- 
phyllites than a Fucoid. 3. Chondrites trtchomanoides Gdpp., 
Systema foss,^ t 30, fig. 26, a plant formerly described by tne 
author as a Trichomanites and which appears to belong to that 
section of Hymenophyllites which I have called PachyphyHum 
(Penn. Report). This plant was found in a kind of shale called 
by Mr. Goppert stinkeiide with remains of fishes. 4 and 5. /V 
coides Alleghaniensis (Ilarl.) and Fucoides Brongniarti (Harl.), both 
belonging to the Silurian or Medina sandstone of our countiy. 
6. Rhodomelites bijugus (Eichw.) from the mountains of Russia 
with Fucoides subtilis and Fucoides tceniola of the same author. 
These two last species are not described. Though Eichwald is 
a very good observer, we can but suppose: either that his four 
species of fucoides are fragments of coal plants, or that the fo^ 

* Wc cannot call them either marine or fresh water plants. The coal plantt u 
remarked before, had a peculiar nature, like those of the peat bogs and were appro* 
priated to tlie formation of the coaL They could vegetate with slight modificatiot 
of forma eitlier in or out of water and probaoly both in marine and firesh water. 
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matioQ where they have been found is not within the true coal 
formations. In his TMeau des Genres^ Mr. Brongniart mentions 
as pertaining to the Carboniferous 'period two Chondrites and two 
Amansites, These last two are A, serra and A. dentata belonging 
to the Silurian of Canada; the two others also pertain to the 
transition formations inferior to the Devonian. 

I could easily refer to Fucoides a number of specimens undeter- 
minable, branches or stems that look like marine plants. I 
have especially a smooth, flexuous, linear, apparently rounded 
branch about me fiflh of an inch broad, perfectly equal in its 
whole length, resembling a piece of Corda filum or of Zojslera 
marina^ found in the shales of the upper strata of the Kentucky 
coal measures with remains of fishes and of marine shells. But 
describing such remains and referring them to marine plants 
would be only an hazardous hypothesis. The stems and leaves 
of some plants of the coal of Pomeroy are covered with a brown- 
ish, thick epidermis resembling the thick leaves of some Fucaceoe, 
But this kind of skin is mixed with remains of ferns and cannot 
be referred to Fucoides without a better proof than this leatheiy 
appearance. Prof. G^initz does not mention any Fucoides in his 
vnBol flora of Saxony. 

2. Funginece (Mushrooms). 

Ab &r as the evidence of fossil plants can be trusted, it seems 
to prove that species of the mushroom family were living 
during the perioa of the formation of the coi'il. It is especially 
some of those small, mostly round species of the Hypoxylece tribe, 
that have been found attached to leaves and stems of fossil 
&m& One of them is described by Prof Gdppert (Syst., p. 
262, t 36, fig. 4), with the name of Excipulites Neesii on the 
leaves of HymenophylUtes Lohelii, The same is described again 
by Geinitz (VersL jp. 3, pi. 23, fig. 13,) on the leaves oi Sphenop- 
tens tridactilites. In this last author we have also, belonging to 
the same tribe, a Depaxites Rabenhorsti and especially the Gyro- 
mices Ammonis^ Gdpp. This last species is the only one that has 
been found heretofore in our Coal measures of America and that 
I have been able to examine. It abounds on the leaves, the 
stems and even the naked substance of the shales overlying the 
ooal (No. 3) at Colchester, Illinois. I have seen it also on a piece 
of fossil stem from Carbondale, Penn. (Specimen No. 711 of 
Amherst College). It was first named by Gdppert, then de- 
scribed and figured by Germar {VersL fasc. 8, p. 112, tab. 39, 
fig. 169) and more recently by Geinitz. It is a small spiral body 
about the tenth of an inch in diameter, with the spires progress- 
ively enlarging and greatly resembling our Planorhis parvus (Say) 
a small shell now living in fresh water under the leaves and on the 
stems of floating plants. Its outer end, which in the figures of 
European authors is blunt and obtuse, appears, on our specimens. 
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abruptly cut and hollow, like the mouth of a thick shelled mol- 
lusc. It is finely striated across ; and under a strong lens looks 
like a beautiful small Ammonites, From numerous cross sections 
of good specimens of this small body, I must admit contrary to 
the opinions of the learned European authors who have studied 
it, that it is a true shell, most probably a species of freshwater 
mollusc. Internally it is hollow, with a hard, thick, 'parietal 
substance, generally of lighter color than the shale. It is true 
that it is oflen found within the carbonaceous matter of the 
leaves and of the stems, and thus would appear to have lived 
within the substance or under the epidermis of the plants like 
some Hypoxylece. But at Colchester, at least, it is still ofleDer 
found within the naked substance of the sbalea Moreover if 
it was a shell living on the stems and leaves of the coal, it has 
been of course imbedded by compression as well in the softened 
woody and carbonaceous matter of the plants as in the soft clay. 
Germar has already remarked that he found it on shales, without 
any apparent connection with vegetable substance. But he 
supposes the possibility of the destruction of all vegetable sub- 
stance, except that of this small fungus ; a supposition which ap- 
pears somewhat extraordinary. The presence of fresh water 
shells in the bogs of the coal can not be doubted aftier the re- 
markable discovery by Prof. Dawson of a fresh water Pupa in 
the coal fields of Nova Scotia.* And the scarcity of these 
moUuscans in the coal measures is in accordance with what we 
see on the peat bogs of our time, where the number of fitsh 
water shells is extremely limited. I can not but say again how 
difficult and hazardous it is to determine such small bodies 
attached to petrified stems and leaves, from the impossibility of 
examining their internal structure and of finding the spores. 
External and variable forms exactly like small fungi are often 
mere unorganized bodies, produced by some mechanical or chem- 
ical action. All the remains of plants and even the shales ove^ 
lying the semi-anthracite coal of Trevorton, Penn., are covered 
with small round vesicles, of different sizes, looking exactly like 
Spherice, and are filled with a brown powder resembling spores. 
Sometimes the coal itself is full of them. They have probably 
been formed by the ebullition of the whole matter accidentally 
stopped during a strong gaseous emission. 

Another very remarkable fungus, Polyporites Boumiann^ is 
described by Lindley and Hutton in the fossil flora of Great 
Britain, (vol. i, No. 65). This species, or at least one, agreeing 
exactly with the figure and description of the English authors^ 
was found in black bituminous shales overlying No. IB coal at 
Johnstown, Penn. It is an hemispherical or reniform body, 
xnarked with concentrical zones, especially distinct near and 

* ProceediDgB of the Geological Society of London, (Dec 14, 1859). 
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along the margin. As Prof. Lindley remarked it : '' it is like one 
of those fungi belonging to the genera Boletus, Polypoms, Thele- 
phoroy DoddaleGf &c., (our species rather resembles a zoned BoUtus)^ 
which attach themselves to their support by one side, projecting 
forward from it and increasing by periodical additions to their 
margin, in consequence of which that part assumes a zoned ap- 
pearance." The lower part of these Fungi, the Bymenium, is a 
more or less thick compound of vertical, cylindrical or angular 

fipes or tubes closely united together and containing the seeds, 
t separates more or less easily from the upper part or the hat 
of the Fungua Our American specimen is more perfect or 
better preserved than the two whicn have been found in Eng- 
land. Two-thirds of the surface show the disposition of the 
zones of what I consider to be the lower part of the hat or Pileus. 
The balance of the surface, just in the middle of the specimen, 
is occupied by what appears to be a piece of the undetached 
Hymenium. This part, which is concentrical and exactly in 
concordance with the zones, is even evidently zoned though less 
visibly than the Pileus^ and formed of square, radiate and con- 
centrical areolae, running around a central point and from it to 
the margin. This confirmation can not be compared to that of 
ft scale of fish. It is exactly that of a compressed and petrified 
Boletus. The celebrated English author was only prevented from 
giving the same decided opinion by the mark, on the surface of 
Bpecimens, of some lines which are not in accordance with Uie ra- 
dial lines near the margin. This appearance is probably caused 
by the superposition and agglutination of some piece of another 
plant. The American specimen has nothing like it and it re- 
moves the only objection made against the admission of this 
species as a true Fungus or mushroom. The black bituminous 
laminated shales where it was found contain together with it 
abundant remains of Lepidodendron, especially of its leaves and 
cones. 

2. Lichens^ Mosses and Liverworts, 

Brongniart and other palaeontologists have already remarked 
as a peculiar phenomenon, the absence of every trace of fossil 
Lichens, Mosses and Liverworts in the old formation of our 
earth. A few mosses and Hepaticae only have been observed in 
formations no older than the tertiary,^ and especially in pieces 
of amber in Germany .f 

Many years ago, I found around Pottsville, Penn., a kind of 
laminated soft gray shales, splitting in thin lamellae and resem- 

* Heer^s Flora tertiary HeWetica and also IJDgers' Genera; Bunker's Monegr. ; 
ind BroDgniart's fossil flora. 

t H. R Ooppert and G. C. Berendt, die in Bemtitein befindlichen orgsniscben 
Baste der Vorwelt — Ooppert in Berichte der Berlinen Academy, 1868.— Menga 
BaUraege aor fienstein flora in den Schriften der Nat. GeselL, xu Daniig. Bd. 6, H. 1. 



108 Xr. Lesquereux on the Coal Formations of the United Statu. 

bling pasteboard, whose surface bears the traces of the remains 
of very small, innumerable fragments of thin filaments, mixed 
with an indistinct compound of what appears to be very small 
detached oval leaflets. At first, I compared them to, and ibond 
them to resemble those indistinct forms of leaves and stems, 
which are seen on the surface of the pieces of peat, when this 
matter has been formed by the Sphagnacess, a tribe of the 
Mosses. I have come again and again to the examination of 
those peculiar shales, expecting to find some distinct outline of 
the plants which cover them with their remains. But nothing 
more can be seen than what I had discovered at first, and this is 
not enough to authorize the conclusion that these remains are 
those of certain mosses. 

4. Filices^ {Ferns). 

The following remark of Mr. Brongniart in his Tableau da 
genres, (p. 16) is fully confirmed by the examination of all the 
specimens of fossil-ferns that I have been able to collect from 
our coal measures. He says : *' that he is satisfied that in the classi- 
fication of fossil ferns, we must establish genera from the attentive 
study oftlie nervation and of its relation with the general form of the 
pinnules and of the fronds. That we can not look for reliable char- 
acters to the fructification, until it has been possible to observe the 
sporanges or fruit-dots of the great majority of the species, " Ac. The 
number of fruiting species of fossil ferns, found in the ooal 
measures of the United States, is already great indeed. Bat I 
have not been able to observe in a sinsle case anything else 
about the fructification, except the position of the spores rdsr 
lively to the nerves. And tuis, even, seldom. The true char 
acters used for the classification of the living ferns, viz., the 
form of the fruit-dots, their mode of attachment and their invo- 
lucre or Indusium could not be ascertained in a single case. 
Among the most remarkable and distinct fruiting specimens of 
ferns, I have got two at least, and perhaps three, which show the 
sporanges separated from the leaves, appearing to be born on 
separate pedicels, as it happens in many species of our time. 
One is Staphylopteris stelhta Lsqx.,* from the sub-conglomerate 
coal of Arkansas. Another, undescribed represents small 
bunches of round, flattened sporanges, somewhat inflated on the 
margins, and attached on a bipinnately divided branch, on both 
sides of a common narrow rachis, resembling the medial nerve 
of a Pecopteris. The whole bears some resemblance to a firuit- 
ing branch of our common Botrychium Virginicum. It might be 
supposed from the disposition of the sporanges, which is like 
that of Asierocarpus Sternbergii, Gcipp., that the substance of the 

* Seoood toL of the GeoL report of the State Surrciy of AricRDMi. 
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leaflets supporting them has been destroyed by maceration ; 
but there is no trace of any such substance and the sporan^ 
are at some place irregularly distributed. A third species, also 
undescribed, represents a few narrow leaflets, the upper part of a 
pinna, with very strong, arched, dichotomous, reticulated nerves, 
marked, in relief on the stone, appearing. like the supports of 
sporanges destroyed by maceration. I consider it as the remains 
of the fruiting branch of a Neuropteris. But all these fruiting 
branches can not be referred except by mere supposition to 
species of fossil ferns known by their leaves and classed by their 
nervation. They must be described separately as fruit and 
their relation to peculiar species of ferns can not be mentioned, 
till they are found in connection with their leaves. 

Of course this can not change the views expressed above, 
concerning the classification of the fossil ferns, but only force 
the admission of ope or more of those artificial and unreliable 
genera, which may be eliminated by the discovery of better 
specimens and with which fossil botany has to be satisfied for 
tne present. 

With the exception of a few species which can be separately 
classed as species of doubtful affinity, all our fossil ferns may be 
contained in the three following tribes : 1st, NeuropteridecBj 2d, 
Peeoptertdeaj 8d, Sphenopteridece. The great Palaeontologist 
Gdppert, in reviewing in his Oenera (liv. 8 and 4, p. 48), a for- 
mer classification of his Systema, has admitted two other tribes, 
the Danaeacece and the Oleicheniacece. But we have not thus 
fiur in our coal measures any representative of the first ; and our 
species of the second, like Oleichenites artemisccB/olitis Gopp., 
{Sjffhenopteris Brgt,) belong by their nervation to the Sphenopie- 
Hdea. Both these divisions may thus be left aside for the present 

Ist Tribe. Neuropteridece, 

The classification of our American species seems to necessitate 
a slisht modification in the subdivision of this tribe admitted by 
the European author. I would subdivide it in the following 
genera : 1st, NoeggeraUiia Sternb., 2d, Cyclopieris Brgt, 3d, Neu- 
ropteris Brgt., 4th, Odontopteris Brgt, and 5th, Dicthyopteris Gutb. 

1st, Noeggerathia Sternb. This genus was first established by 
Sternberg, Vers. p. 28 for the description of the figure of its 

Slate 20th ; then by a more appropriate description page 38, and 
efinitively page 86th of his 4th book where he limits as follows 
the genus of uncertain affinity: Caudex ignotus; rami teretes^ 
pennam anserinam cequantes^ lignescentes ; folia altema^ approxi* 
mata^obovatOj ramum hasi seani-amplexantia^ apice pectinato-dentaia, 
integerrima. The author does not mention the nervation, but his 
description is completed and somewhat modified by Mr. Goppert 
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who in his Genera (liv. 6 and 6, p. 107), has described anotber 
specimen of Sternberg's species, Nbeggerathia foliosa: and fixed 
tne genus thus: Frondes petiolaUB^ pinnaUx; pinnce obovato<unei' 
Jbrmes vel obovalce, lateribus peiioli applicitis semi-^implexicauks, 
nervis numerosis teneribus^ plerumque simplicibus ab imabasi adsoenr 
denlAus percursce,* Goppert then describes two new species of 
this genus : N, obliqua and N, Beinertiana, The figure of both 
represent only part of much longer leaves than those of Stem- 
berg's species. These leaves lacerated on one side have an ap- 
pearance far dififerent from that of the Ferns, to which nevertheless 
Mr. Goppert refers this genu& Brongniart, in his Tableau des gen- 
res has described again this Nbegoerathia foliosa and from the sim- 
ple pinnate form of the frond, the rigidity of the leaflets and the 
mode of nervation, he compares it to a palm or rather to the 
American Zamics, He has thus made a separate family of the 
NoeggeraihuB, and places it between the Oicade^ and the QmifsreoL 
This Family contams only two Genera: Noeggeraihia and Pydiruh 
phyUum,f this last one replacing the FhheUaria of Sternberg or 
rather including only FUwellaria borassifolia Sternb. Mr. Geinitz 
in the Versteinerungen^ &c., has apparently admitted Brongniart's 
views. He places the family of the Noeggerathue with the Dico^le- 
donous plants having the same two Genera and refers to Noeg* 
gerathia a number of fossil fruits of the Genus Rhabdocarpos. This 
variety of opinion and uncertainty of the characters of both the 
genera Nbeggeratliia and Cordaites, is perplexing indeed. But I 
think that the examination of our American specimens, referred 
to these Genera may help to fix their true characters and place. 
It is evident that both the species published in the report of 
the State Geological Survey of Pennsylvania as Noeggeraihia 
miliar and N. obtusa, are true Noeggeraihia^ according to the de- 
scription and the figure of Sternberg's species. They correspond 
not only with Sternberg's and Gdppert's description of the 
genus, but with the remark of Brongniart about the nervation 
and the rigidity of the leaves. The branch figured on plate 1 
fi^. 10, shows that these plants were at least bipinnately di- 
vided. Since the publication of this report I have had oppor 
tunities to examine better specimens of the same species and 
especially have lately received from Prof. J. D. Dana of New 
Haven, the figure of a splendid specimen of Noeggeraihia chiusa^ 
found in the old Bed Sandstone of Montrose, Penn., by Bev. 

* The restriction pfemmque simplicilnm can not be admitted for sudi leaTei ii 
those of Noegaerathm foliota when the neryes all come from the base. Thej iniMt 
of course much divide in ascending. 

f This genus is wrongly ascribed to Goppert by Oeinitz in his Vertteimemiifi^ 
Ac^ p. 40. In the Tableau det penrei, by Mr. Brongniart (published in 1849). thi 
author establishes the genus Pi/chnophj/ltum fur replacing Flabellaria. Mr. OdM)ert 
admitted it only in 1852. Brongniart s genus has even the priority over Ooriaiiif 
proposed by Uns^er in 1850. But this last name should be preserved aiawdl 
merited ooropliment to Corda who has so admirably described and figured iht 
FlaMlaria b&raui/olia (Btemb.). 
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Henry A. Eiley* It shows the upper part of a frond with three 
oblique pinnae somewhat reflexed from their base and the pinnules 
or leaves, broadly oval or reniform, the upper one flabellate, all 
narrowed to the base and pinnately attachea on both sides of the 
rachis by a narrow decurring base. The point of attachment of 
the leaves is just as I have figured it in my report. This splen- 
did specimen has evidently the general outline and the appear- 
ance of a fern and at once puts aside Brongniart's surmise that 
the simply pinnate form of the leaf, &c., show it to be analogous 
to the ZamicB. 

On the other side, I have been able to find in the Anthracite 
basin of Pottsville, a stem of Cordaites with some of the leaves 
attached to it. It agrees exactly with the one figured bv Corda 
though less well preserved and entire. It is a simple stem, 
about half an inch thick, bearing numerous long, ribbon-like, 
clasping leaves, spirally placed around it, marked with sharp, 
narrow, parallel, mostly simple nerves. The leaves are scarcely 
narrowea at the base and thus nearly linear ; but, as I have seen 
it many times and as Corda's figure shows it, the leaves near 
the top of the stem become shorter somewhat narrowed at the 
base, spathulate-oblong, just of the same form as both the leaves 
of Noeggerathia obliqua and Noeggeralhia Beinertiana figured in 
Goppert's Genera. I will not say that Gdppert's species are not 
true species or belong to the same Cordaites as ours ; but I believe 
that all those broken leaves described by Goppert as Noeggerathia 
ought to be referred to the genus Cordaites and removed from the 
Fern-family. I think that the genus Noeggerathia should be 
characterized as follows: Frond bipinnately divided, Pinnce^ long^ 
linear^ Mique^ flexuous ; pinnules alternately and pinnately placed on 
hath sides of the rachis, enlarged above, obovate, obcordate or reni/orm 
triangular, narrowed at Vie base and obliquely attached to the rachis 
by a narrow sometimes slightly decurrent base. Nerves equal, numer- 
ous, emerging from the base and forking in ascending. To this genus 
thus limited I would refer Noeggerathia foliosa Sternb., N. minor 
Lsqx., N obtusa Lsqx., N.flabellataf LI. and Hutt, N. Bockschiana 
Lsqx., Cyclopteris dissecta Gopp., C. hybernica, C. McCoyanaf 
C. JacksoniDtiVffi., with some other Cyclnpteins with a narrow angu- 
lar base and even perhaps Odontopteris imbricata Gopp. If we 
except of these species Noeggerathia flcd/ellata and N foliosa both 
of the lower coal, the first of Englana, the second of Bohemia, all 
the other species pertain to the Old Eed Sandstone and thus the 
botanical classification very well agrees with the geological distri- 
bution. For this reason, especially, I doubt if Noeggerathia cunei- 
folia Brgt., of the Permian of Russia belongs to this genus, or it 
may be, as I have remarked it formerly, that, as this species is 
found with a Lepidodendron, its geological horizon has not been 
exactly marked. 

Am. Joux. Sol— SECon) Sbkxes, Vol. XXXII, No. 95.— Sept., 1861. 
26 
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To the genus Oordaiies thus characterized : stem simple^ annvlaU 
or marked by the persistent base of the leaves ; leaves simple^ clasping 
at the base, long-linear, marked by simple, equal, parallel, rarely forh- 
ing nerves: — I would refer all those ribbon-like leaves so abundant 
in our coal measures, and generally found in broken fragments. 
Noeggerathia palmaformis Gopp., recently found in the coal fields 
of Illinois^ N. BeinertianaQo^}^,, N'.ovata, N.absdssa, N.dickoioma, 
N» tenuisiriata, K Bruckeriana, K crassa, all species of the same 
author are referable to Cordaites. At least as much as can be 
seen from the figures that mostly represent fragments of leaves.* 

2. Cyclopteris Brgt. By somewhat extending the definition of 
the genus Cyclopteris, it would be easy to place in it most of the 
species, if not all, of the genus Noeggeratlua. But the name of 
this last genus has the priority to that of the former, and more- 
over the fine descriptive name, Cyclopteris, represents a kind of 
leaves far difierent from those to which Sternberg applied the 
name of Noeggeralhia.f At first, it contained a number of species 
established for isolated round leaflets which a more careful ob- 
servation showed to belong to species of Neuropteris. As the 
relation of species of Oyclopteris to species of Netiropteris is not 
easily ascertained, Brongniart made for these doubtful forms a 
new genus with the name of Nephropteris. Numerous American 
specimens have furnished satisfactory evidence of the identity of 
most of the species of Nephropteris with some species of Heurop- 
teris and Odontopieris. They are mostly large, round leafle^ 
placed at the base of the primary pinna) at the point of union 
with the common rachis or sometimes pinnules or leaves of an 
abnormal form, placed on the common rachis between the primary 
pinnae or even on the pinnae, between leaves of a normal form. 
We can thus eliminate the genus Nephropteris and refer to Ncu» 
ropteris the species formerly belonging to it. I can scarcely refer 
any American species to the genus CyclopterU, as it has been 
limited by Brongniart in his Tableau des Genres: frond simple, 
pedicellate, symmetrical, round, cordiform ov flahellate, entire or mei, 
without traces of medial nerve, all the nerves coming out from the 
basis of the leaf and diverging in dividing or forking to the border, 
I have found only a small incomplete specimen of Cyclopteris 
fiabellata Brgt. It is no longer in my possession and I am un- 
able to say if it represents exactly the European species, I know 
nothing more of it but what is said on p. 855 of the Report of 
the Pennsylvania survey. 

3. Neuropteris Brgt. The celebrated Gdppert had in his 
Sy sterna admitted a new genus, Adiantites for a number of these 

* Prof J. W. Dawson has adopted the same views in a paper recentlj pub* 
lished in the Canndim Naturalist. 

f Jac. Noggerath to whom the eenus is dedicated is anther of Talnable 
on fossil trees and stems published at Bonn, 1820-21. 
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species intermediate between Oyclopteris and Neuropieris, But in 
his QenercL, liv. 6 and 6, p. 90, be puts the classification aside and 
admits Brongniart's genus Oyclopteris with some modification, so 
as to place in it a number of species which I consider true species 
of Neuropteris, Indeed, the essential character separating his 
genus Oyclopteris from Neuropteris is, for the former, the nerves 
emer^ng from the base of the leaves and flabellately diverging 
and dichotomous in ascending ; while in the genus Neuropteris, 
the medial nerve is marked from base up to above the middle 
of the leaves and disappears near the summit. Now, it is certain 
that a number of our Neuropteris have for the same species the 
two kinds of nervation that characterizes Goppert's genera. In 
Neuropteris hirsuta Lsqx., the long leaves are generally strongly 
nerved up to the middle ; while the round leaflets, attached at their 
base, as also the upper leaves of the pense, which become simple, 
have all their nerves flabellate from the base without a trace of a 
middle nerve. Neuropieris Clarksoni Lsqx., bears on the same 
pinnsB two kinds of leaves, the one longer, narrower and strongly 
nerved in the middle ; the others shorter, broader, with all the 
nerve flabellate from the base. This Neuropteris appears to be 
the American representative of Neuropteris auriculata of Europe, 
essentially diflFering from it by the strong medial nerve that 
marks some of its leaves. In Neuropteris Loschii Brgt so com- 
mon in our coal-fields, the medial nerve appears only with the 
larger leaves of the inferior secondary pinnae. In Neuropteris 
Desorii Lsqx., again, the leaves attached to the primary pinnae 
are marked with a strong medial nerve, ascending nearly to the 
point, while a number of leaves, attached on the primary rachis, 
have not only all their nerves flabellate from the base, but are 
enlarged in outline and take the form of Oyclopteris, All our 
species of Neuropteris show the same variety of nervation. Ac- 
cordingly, I think that it would be more convenient and rational 
at the same time, to fix the genus Neuropteris as follows: Frond 
pinnately, bi- or tri-pinnately divided ; pinnules or leaves of various 
forms, round, oblong, oval, mostly entire, sometimes lobed, cut or 
fringed, attached to the rachis only by the middle point of their base. 
Medial nerve sometimes distinct and vanishing above; secondary 
nerves numerous, eiUier obliquely emerging from the medial nerve or 
flabellate from the base, all arched and dichoiomous\* 

4. Odontopteris, The only essential character which separates 
this genus from the former is that in Odontopteris the pinnules or 
leaves though separated from each other, are attached to the 
rachis by their whole base or by the greater part of it. The 
nervation is very variable ; the nerves either running from the 
whole base and straight as in Odontopteris Schlotheimii, or emerging 

* As the genus is here limited, both the species Neuropteris Moorii Lsqx., sod 
NeuropUrU AidiantUei Lsqx., ought to be separated from it and placed elsewhere. 
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from an enlarged base, flabellate, dicbotomous, and arched as in 
the larger leaves of Odonioptei-is Alpinay Sternb. This last 
species, a beautiful one, has been lately found in the Anthracite 
coal measures of Ehode Island,* together with a number of our 
common coal plants, mostly the species characteristic of No. 8d 
and No. 4th coal. Our specimens are far more complete than 
any of those published in Europe. The frond, tripinnately divi- 
ded has the primary pinna) very obliquely separating from the 
common broad, narrowly and equally striated rachis. The 
secondary pinnaB are alternate and open or perpendicular to the 
rachis. The leaves or pinnules of the lower pinnae are distinct, 
somewhat distant, oblong, obtuse, slightly scythe-shaped outward, 
one to two inches long, attached to the rachis by two-thirds of 
the rounded base. In the upper part of the frond, the secondary 
pinnte are shorter and their leaves or pinnules are also much 
shorter, reniform or ovate, sometimes united together by the 
decurrentbase, the terminal pinnule is very long, oval-lanceolate, 
obtuse. Generally the pinnules are shorter on the upper side of 
the pinno8, a character already slightly marked in Sternberg's 
iSgure. The leaves of the lower pinnie have exactly the nerva- 
tion of the genus Cycloj)teris of Goppert or of the Neiiropteris with 
flabellate nervation. On the upper pinna?, the leaflets even in 
the same pinna have either a flabellate nervation from the middle 
of the base, or more generally the nerves emerge from the rachis 
along the whole base of the leaflets, thus showing that the species 
is a true Odontopteris, as Geinitz has remarked it. 

Large specimens of Odontopieris Schloilieimii Brgt^, obtained 
from our coal-measures, show that this species found only in 
fragments in Europe, is tripinnately divided. The primary pin- 
nae about one foot long are lanceolate, half open ; the secondary 
ones are linear, pinnately lobed with the looes round or oval, 
united together near the base or distinct. In this sj)ecies as in 
the upper pinna* of Odontopieris Alpina^ the first leaflets near the 
point of attachment of the rachis are generally distinct and their 
nerves run out from a point in the middle of the base of the 
leaflet and not along the whole base as in the other divisions. 

Another fine and remarkable species of Odontopieris was also 
found recently in connection with No. IB at Murphysboro, 111. 
It is Odontopieris helerophylla Lsqx., (in MSS. report of the Geol. 
State survey of Illinois, pi. 2, fig. 2 to 5). The frond appears 
bipinnately divided. Pinnae lanceolate in outline or cordate- 
ovate. Pinnules or leaves, cither entire, obovate-obtuse decur- 
rent on the rachis, becoming broader, shorter, cuneiform-oval 
near the base of the pinnae ; or elongated, diversely lobed, with 
unequal, linear- long, or short-lanceolate-oval divisions; terminal 

* I am indebted for the communication of a 6ne fipeclmen of it to Mr. James H. 
Clark of Newport, R. I. 
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piDnnle large, deltoid, obtuse, alternatelv lobed on each mde. 
Kerres sharply marked, inflated near the case two or three times 
forked - in the decurreat leaflets, the nerves are also a little 
decurrent along the rachis ; in the other leafiets they run out 
from the whole base. 

6. Dictyopteris Gutb. — This genus so well characterized by Ha 
nervation has still but one representative species, abundantly 
found iu the whole extent of our coalfields, Dictyopteris oblwya 
Bunb. The form of the leaves is variable like their size. The 
upper pennte are only pinnately lobed and the lobea separated to 
the middle, and short and nearly round. 

ColnmbiB, Ohio, Julj 4, ISei. 

(7b bt taiUintud.) 



AxT. XXIV".— Oftseruaiwns upon ike Freezing of Wafer at the Pas- 
saic Chemical Works, Newark, N, J. ; by Abtemas Bigelow. 

OlTB of the furnaces having been stopped in the early part of 
fhe month of Jan., 1860, the cistern for cooling acid before it ia 
bottled, became frozen on its surface about two inches deep. The 
dstem was within the building and near the side of it. The 
weather but moderately cold. On the side farthest from the build- 
ing the water had oozed up through and overspread the surface, 
slowly freezing at the same time. Attracted by the appearance 
of this portion of the ice, I examined, and found it composed of 
plates or lamina) lying one against the other obliquely to the sur- 
ttce of the water. The masses of plates were also at various an- 
gles to each other, leaving many open spaces of regular forms, a,b,c, 
fig.l, whose faces were beautifully j 

smooth and perfect, meeting be- 
low from their obliquity. The 
origin of each mass of plates be- 
ing independent of the others, 
and extending from below ob- 
liquely upwards in three or four 
different directions, a ca\ ity 
would consequently be lef^ be- 
tween the divergent masses, (fig 
1). These laminas were free, ex- 
cept below, so that a knife thrust -^ =- 
underneath lifted them out sepa- ~^^. 
rately. Also as oflen as the — ^ s 
thumb was applied with pressure 
to their upper edges, the Imes 
would disappear and the ice at 
the place of pressure look solid, "''•■' 
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while moiBtare oozed oat on the sorfoce ; hut, on the instant cS 
its remoTal the plates regained their appearance and postun; 
ihowing that there were intervening spaces filled with water. 
The extent of surface was about two square feet. 

Directing the water to be drawn o^ I left it till the next 
morning, whea, the cold having increased, the ice was fuood 
Bolid and transparent, the lines obliterated and the caviljei 
remaining. The next day was warmer, the ice began to mel^ 
■nd the plates were again apparent, less perfect than before bat 
defined and so loose as to crush under the least pressum 
Wherever it was still firm, pieces often a square inch in extend 
broken off, frequently showed a brilliant iridescence. The irides- 
cence was in the structure and appeared to be from the sui&ce 
of a plate not in the same plane with the series adjoining it 
When seen edgewise it presented a well defined line like a fine 
crack, but no separation could be made by a knife any more in 
that than in any other direction. 

A few days after, I found the water in the urn on the top <rf 
the ofKce stove frozen except a central cavity. A fire had beea 
made and the ice began to melt. On the top, at the centre, tbtt 

Slates were visible, but imperfect from the melting. Taking ont 
le mass and hold- 



ing it up lo the 
light, the inner sur> 




face was beautifully 
marked throughout 
with strong lines 
at similar angles to 
each other as ex- 
isted in the plates 
above first mention- 
ed, but crossed by 
finer lines invaria- 
bly at an acute angle, forming rhombs whose angles were slightly 
Tounded. Fig. 2. 

I looked daily for these appearances, as I passed back and 
forth, for nearly a mile, between the canal and the river, and 
frequently during the mild weather of the succeeding winter 
months observed the facts mentioned in the first case, with this 
difference, that when the cavities were apparent in thin ice formed 
OS usual on the surface of the water, the sides diverged down- 
ward, being the reverse, in position, of those mentioned in cm 
first. When water freezes rapidly, the originating centres must 
be many, the series of plates of small extent, the cavities filled 
up, a homogeneous mass formed, and no sign of its stmcton 
apparent until the slow thawing of spring reveals it, as we shall 
soon show. 
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Again, one momiog in Febnuiry, stepping down to the edge 
the rirer I noticed glistening particles of ice upoa chips and 
cks in great abundance, which proved, on examinatioD with a 
Ofnifier, to be hexagonal hopper-formed bodies npon small icy 
destals. The diameter across the top of the hexa- *• 

>a was about one line. The form was very perfect 
A beaatiiul, with fine lines running around as if ' 
ey were the divisions of the crystalline layers, as 
■howQ in the accompanying magnified drawing. 

Daring the month of Febrnaiy, masses of ice were piled np 
jng the shore above the reach of the tide, and after esposure 

the warm sun of that month, lost their vitreous transparency 
d became nearly snowy white. Their surface was divided up 
to irregular or oval forma separated by grooves, and linea ran 
rough their thickness, like the joiningH of a compact mass of 
'egimr crystals. When a 4, 

-ge mass was thrown or 
: fell npon another mass of 
) it broke easily into in- 
merable crystals. These 
^tals are irregular and can 

called such only to distin- 
ish their general appear- 
ce, but almost uniformly 
ow the obliquity men- 
med above. 
One such mass, fig. 4, had ^ 

the large divisions on its 

r&ce, oval spots, separated by depressions due to more rapid 

siting in the joinings. They struct me as parallel to the second 

le mentioned above, except in this case the angles are com- 

;tely rounded off by melting. 

The noticeable points in these facts seem to be, 1. That water 

freezing, under favorable conditions of temperature, forms 
ates containing between them thin layers of water. Why 
ese water layers do not freeze at such temperature I am unable 

tell, unless the air bubbles of the parts crystallized are driven 
x> the intervening spaces and there confine d, preventing 
B water layers from losing heat so rapidly. Whatever be 
s reason of its higher temperature, the same cause enables 
ose layers when frozen, to melt more easily than the plates, 
en to the depth of many inches. If the idea be correct that 
i water layers contain numerous minute air bubbles, then the 
a light in passing through the ice, must give up accumulating 
It to these bubbles, like the sun shining into an air-light glass 
ibe. But whatever the cause, this method of freezing and 
iwiog accounts for the manner in which the ice of the great 
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lakes and other large bodies of water breaks up in the spring. 
The presumption is that all ice forming on water is produced in 
the same manner. But at a very low temperature, the crystalli- 
zing centres are so many and the freezing of the plates and 
intervening spaces so rapid, that the process could not be dis- 
tinguished.*. Yet all field ice from this latitude to the arctic 
regions breaks up in the same manner, by first becoming porous 
or " rotten." I would ask, can the snows of the glaciers when 
turning to ice, go through such a process of crystallizing, and 
can it have anything to do with its supposed plasticity ? 

2d. The uniform obliquity of its plates, the rhombic markings 
in case 2d, and the oval spots in the last case indicate a rhombo- 
hedral form in the ultimate crystals. 

Whether observations similar to these have been made by 
others I do not know, but they interested me and led me to make 
the accompanying drawings, and also stereoscopic pictures of 
some ice masses which had lain exposed for many days to the 
action of warm sun light. I had intended to renew these ob- 
servations last winter, but circumstances prevented me from 
doing so. 



Art. XXV. — Note on the probable Age of Hie White Limestone^ at 
Sussex and Franklin Zinc MineSj New Jersey. In a letter to 
Profs. J- D. Dana and Benj. Silliman, Jr. ; by George E 
CooKE, Pro£ of Chemistry, &c., New Brunswick, N. J. 

Dear Sirs^ — At our late visit to Franklin Furnace, Sussex Co., 
N. J-, I had the pleasure of ix)inting out to you, the faithfulness 
of Vanuxem and Kcating\s original description of the geological 
occurrence of the rocks of that locality ; and the correctness of 
their conclusion, that the white and blue limestones found there, 
are of different ages. Since their description was written it ha3 
been asserted that the white limestone is of the same age as the 
blue limestone, though changed in appearance by metiunorphic 
action. 

Being confident that the focts cited prove the correctness of the 
former conclusion and the consequent incorrectness of the latter, 
I quote portions of the paper which bear upon the above points. 

The original article is published in the Journal of the Academy 
of Natural Sciences, Philadelphia, vol. ii, p. 277, and is entitleo, 
"On the Geology and Mineralogy of Franklin, in Sussex Co^ 
N. J^ by L. Vanuxem and Wm. H. Keating." They say, "The 
whole country to a great distance is composed of what maybe 
considered as sieuite. . . . The sienite oi Franklin is found in 
beds or layers of variable thickness, running in a direction par- 
allel to that of the ridge from the N.E. to the S.W. ... The 
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layers or beds incline to the S.E., dipping tinder at an angle of 
about 80°. Subordinate to this sienite are fonnd limestone, 
gneiss, and greenstone. . . . The liraestone forms a bed without 
any apparent parallel seams or divisions, and is peculiarly char- 
acterized by its eminently crystallized structure, consisting of 
large straight lamellar masses, confusedly aggregated. ... It is 
of a fine white color, presenting in some instances, a pearly lustre, 
slightly chatoyant. . . . Thedirection, inclination and dip of this 
limestone are the same as those of the aforementioned sienite. 

" Next to the sienite, but evidently of a later formation, is 
found a mass of grauwacke of no great thickness. This grau- 
wacke is generally fine grained, of a light gray color; the frag- 
ments, as well as the cement which connects them, appear to 
belong to quartz. It is found on the north side of the ridge in 
thin beds or layers, directed from the N.E. to the S.W. and 
dipping to the !N.W. ; this grauwacke is evidently of posterior 
formation to the sienite, and must have been formed after the 
surface of this rock had undergone those changes which we at 
present observe in it ; for instead of presenting a parallel stratifi- 
cation, it is found inclining in a diametrically opposite direction, 
and covering the edges or crest of the layers of sienite. The 
grauwacke and its moue of superposition can be well observed on 
the road from Franklin to Dr. Fowler's (house) at about a quarter 
of a mile below the furnace; it is covered by a blue limestone 
which rests upon it in parallel superposition ; this limestone is 
found in layers or beds of variable thickness; its color is a pale 
gray sometimes of a deeper gray passing into blue; its texture is 
compact or sabsaccharoidal ; near the grauwacke it is slaty.'' 

A locality, where the meeting of the two rocks is plainly 
exposed, is on the left of the road passing from the tavern at 
Franklin Furnace to Col. Fowler's and but a few rods from the 
former place. The gneiss will be seen dipping at an angle of 
75** to the S.E. and the sandstone (grauwacke) which has the 
lithological appearance of Potsdam sandstone, lying immediately 
on the upturned edges of the gneiss and dipping at an angle of 
45° to the N.W. The strike of the two rocKS is different; — the 
sandstone being 15° or 20° more to the S.E. and N.E. than the 
gneiss. The sandstone is as near as I can judge from its limited 
exposure not more than 30 feet thick; the slaty limestone, which 
lies upon the sandstone, is somewhat thicker; perhaps 70 or 80 
feet thick, and then comes a cherty limerock of great thickness. 
No fossils have been found in this vicinity, either in the limestone 
or sandstone. Dr. Kitchell, Superintendent of the late Geol. Sur- 
vey of New Jersey, recognized the uncouformability of the gneiss 
and the blue limestone and in his Annual Report for 1855, p. 133 
and onwards, refers to several localities where this can be seen. 

New Brunswick, N. J., Julj 2, 1861. 

Ajl Joux. Scl— Secoitd Sebibs, Vol. XZXIT, No. %.— Sept., 1661. 
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Art. XXVI — Chemical Contributions; by M. C. Lea. 

4. On Ike Action of Nitric Acid on Picramie Acid, 

On this point very conflicting statements have been made. 
Girard, and Pugh, respectively state that picric acid is reproduced 
by the oxvdation of picramie acid by nitric acid. A Fimilar 
statement is made by Kolbe in bis Lehrb. d. Org. Chemie (aa* 
thority not given). In a paper published several years since, on 
picric acid, I expressed a similar opinion. On tne other hand 
Wohler stated that his nitrohaematic acid (now known to be 
identical with picramie) was not reconverted to picric a(jid by 
the agency of nitric acid. Gerhardt too, in quoting the first 
opinion puts a note of interrogation after it, as if to expretss a 
contrary conviction. These differences of opinion have induced 
me recently to re-examine the subject and have led to the con- 
clusion that the substance formed is not identical with picric acid. 
The following were the reactions observed. 

Picramie acid readily dissolves in strong nitric acid to a dark 
brown solution. By 15 minutes boiling this becomes clear bright 
red. If then saturated with potash, quantities of nitrate of pot* 
ash crystallize out, with much brown varnish, but no trace of 
picrate. After one hour^s boiling the color of the solution is 
considerably lighter — the results much the same. 

Afl«r four hours boiling the color of the liquid was bright 
ellow. It was evaporated in the water bath and gave a crystal- 
ine substance mixed with much resinous matter. To remove 
this, it was dissolved in as small a quantity of cold water as pos- 
sible, filtered and mixed with half its bulk of strong sulphuric 
acid. On cooling, a crystalline reddish yellow substance separated 
which might easily be taken for picric acid mixed with resinoM 
impurity. But neutralized by ammonia and heated with sulpby- 
drate of ammonia it gave no mdications of the presence of picric 
acid. Tested with cyanid of potassium the results were the same. 
By spontaneous evaporation of the solution of the substance in 
ammonia, fan-shapea groups of hair brown needles were ob- 
tained. Anal3'sis of these showed conclusively that they con- 
sisted of oxalate of ammonia disguised by organic matter. 

After eight hours boiling the liquid was pale straw yellow and 
by evaporation on the water bath yielded a substance dissimilar 
from the former, bright yellow, and colored intensely deep red 
by cyanid of potassium after previous supersaturation with 
ammonia. But treated with sulphydrate of ammonia, it gave no 
indications of the production of olood red picramate. but beoame 
greenish brown with production of a greenish precipitate. The 
presence of oxalic acid could not be detected. 
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These experiments appear to me to leave no doubt that picric 
acid is not formed bj tae action, either brief, or prolonged, of 
nitric acid on picramic acid, bat that resinous substances are 

troduced, accompanied after a time by oxalic acid, which at a 
iter stage, suffers decomposition itself All of these substances 
are however produced in very small amount, the greater part of 
the constituents of the picric acid passing off in volatile decom- 
position products. 

5. On the Preparation of Picramic Acid. 

We are generally directed to dissolve picrate of ammonia in 
alcohol, saturate with ammonia, and then with sulphydric acid. 
These saturations are tedious and troublesome, and as picrate of 
ammonia is but sparingly soluble in alcohol much of the latter 
is consumed, and the solutions are very bulky. The following 
process will be found greatly preferable. • 

Picric acid (which is very soluble in strong alcohol) is dis- 
solved in cold alcohol, and excess of sulphydate of ammonia 
added. The liquid then only requires to be evaporated over the 
water bath, the residue to be exhausted with boiling water, fil- 
tered, and treated with acetic acid. The picramic acid obtained 
in this way is very pure, and the quantity large. In one experi- 
ment where the quantities were weighed, over 63 percent of the 
weight of the picric acid consumed was obtained. If too little 
sulphjdrate be used, picric acid remains in the mother water 
from which the picramic acid crystallizes, and may be recovered 
by precipitating with carbonate of potash. 

FhUadelphia. July 18, 1861. 



Abt. XXVII. — On the Production of new Coloring Matters by 
Decomposition oj NitronapihaUne and Dinilronapluhaline ; by 
M. Carey Lea, Philadelphia. 

(1.) 

In the process for preparing naphthylamine by the action of 
acetic acia and iron on nitronaphthaline, the nitronnphthaline 
is placed in a retort with iron filings and acetic acid, and after 
the first action has passed off, the contents are heated, a receiver 
atbiched and hot lye is added to disengage the naphthylamine. 
But if a well cooled receiver be attached at the outset of the ope- 
ration and if heat be applied for some time before the addition 
3f the caustic alkali, a liquid passes over which exhibits the 
following reactions. 

It has a p.ile reddish color and exhales the disgusting odor 
of naphthylamine. The pale reddish color becomes pale violet 
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by addition of mineral acids. If it is placed in an open capsule 
and heated on the sand bath with addition of dilute sulpnuric 
acid, the pale violet color gradually deepens in intensity to rich 
blue purple. After a time, a black crystalline precipitate falls 
which must be separated. The brown filtrate by further heating, 
again becomes rich purple and deposits a further quantity of 
precipitate. But eventually the liquid becomes muddy brown 
(A^ and yields no more of the precipitate. 

This latter is produced at best in extremely small quantity, 
and sometimes scarcely appears at all — a grain or two is all that 
can be obtained from 50 or more gramms of nitronaphthaline. 

The properties of this very interesting and beautiful substance, 
as far as could be determined from the very scanty amount ob- 
tained for examination* were as follows. As caught on the filter, 
it constituted nearly black needles with a most brilliant goldea 
green glitter. After being dissolved in alcohol, it was obtained as 
a dark red powder, which when placed on glass and a platinum 
spatula drawn a few times over it, gave a bright green, almost 
metallic reflecting surfiice, contrasting strongly with the red 
powder around it. 

It dissolved somewhat readily in alcohol coloring it an in- 
tensely deep blood red. The addition of a very small quantity 
of sulphuric or nitric acid brought this through a succession of 
shades as the quantity of acid increased, first ruby, then crimson, 
then rich purple and finally blue purple, all of the richest shades, 
and so intense as to require great dilution to render the solution 
at all transparent. The substance exhibits considerable resist- 
ance to acids. The alcoholic solution acidulated with sulphuric 
acid may be boiled w^ithout destroying the color; if nitric acid . 
be substituted, the solution by boiling becomes pale straw color, 
possibly an eflect of the reaction of the nitric acid on the alcohol 
present. 

The production of a red color by alkalies and a blue by acids 
is becoming characteristic of a large number of organic coloring 
matters. Amongst these are, the coloring matter obtained by 
Church and Perkins from tincture of madder; by the resinous 
body obtained by Schiff in the spontaneous decomposition of 
naphthylurea; by the body obtainea by Church and Perkins from 
nitrosonaphthaline ;t by carotin, as observed by Dr. Husemann \X 
by a blue coloring matter obtained from picric acid described by 
myself The frequency of this reaction is constantly increasing 
as we become better acquainted with organic coloring matters. 

* Much to tlie aut1ior*fl regret he was ob1i<^d to discontinue thiti esaminatioo is 
con<(eaaence of an unexplained iojurioos effect upon hu health bj oaaaipulatiiig with 
naphthylomine. 

t Jahresberichi. 1857, p. 8S0. 

\ Chem. Ootralb., May 1861, p. 847, 
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The substance which I have here described would doubtless 
be valuable as a dye if it could be obtained in sufficient quantity, 
for the richness of its colors leaves nothing to be desired, but it 
is only a secondary product in the reaction which produces it 
Until it can be obtained in sufficient quantity to admit of its 
constitution being determined, I propose to call it lonnaphthine, 
from *o>', a violet* 

(2.) 

If the muddy brown liquid mentioned at (A) in the 2d para- 
graph be treated with liquid ammonia, brown flakes separate. 
If these be treated with dilute sulphuric acid and bichromate of 
potash they become black. They then do not dissolve in water 
or alcohol, but dissolve in dilute nitric acid to a deep violet 
solution, greatly inferior however in color to the solution of 
ionnaphthine. This substance may possibly be identical with 
that described by M. Du Wildesf and obtained by him by oxyd- 
ating napthylamine by means of nitrate of mercury. 

(3.) 

If the solution of dinitronaphthaline in alcoholic ammonia 
be heated with solution of sulphite of ammonia, the red solution 
assumes a rich deep rose color, far richer and more brilliant than 
the original solution. I have not as yet been able to isolate this 
substance. 

Dinitronaphthaline is as fruitful in colored derivatives as ani- 
line. Treated in solution in alcoholic ammonia with stannous 
chlorid, it yields a fine blue. Eoussin's ** artificial alizarine" 
affords fine shades of purple, the reaction is obtained with great 
facility. Hofmann and Wood's ninaphthylamine as I have ob- 
tained it varies from copper to sealmg wax red, but does not 
seem to me likely to be valuable as a dye. Boussin's alizarine 
will no doubt be very much so. 



Art. XXVIII. — Tlie Primordial Zone of Texas, with descriptions 

of New Fossils; by B. F. Shumard. 

In the appendix of Dr. Ferd. Eoeraer's volume of Explorations 
in Texas, published in 1842, we find a notice of Trilobites and 
other fossils from the valley of San Saba river, which are refer- 
red by the author to the epoch of the Lower Silurian system, 
and subsequently in his Kreidehildungen von Texas published in 
1852, Pro£ Roemer has given a more extended description of 

* The specimen of this neir coloring matter which Mr. Lea has sent to us sustaiin 
■11 he says of its beauty. — Eds. 

f Rep. de Chlmie appliau^e, Mai, 1861, p. 172, M. da Wildes is in error in sup- 
posing that a reaction whlcn he has obtained is the first instance of a reproduction 
of ao original body from a nitro-substituUon compound. 



214 B. F. Shumard on the Primordial Zone of Texas, 

these fossils illustrated with excellent figures. For one of the 
trilobites Roemer proposed the genus PlerocephaliOj which appears 
to be nearly related, if not identical with ConocephnlUea of Zen- 
ker, another and unnamed species possesses all the characters of 
Dikelocephalus of Owen, while a third erroneously figured as 
the tail of the latter is evidently the head of an Arionellns* 
It is scarcely necessary to inform palaeontologists that these 
genera are confined exclusively to the Primordial Zone, to which, 
indeed, Mr, Barrande has already referred the Texan strata, 
basing his opinion upon the evidence afforded by the work of 
Roemer, last cited. 

We have no further account of the Primordial rocks of Texas, 
until 1859, when the present writer published a notice of their 
discovery in Burnet county (Trans. Acad. Sci., St. Louis, vol. i, p. 
673,) in which their parallelism with the Potsdam sandstone and 
Calciferous sand group of lown, Wisconsin and Minnesota and 
the magnesian limestone series (in part) of Missouri was indicated. 
Further explorations have shown that the Primordial rocks 
with their characteristic fauna are spread over considerable areas 
in the counties of Burnet, San Saba and Llano, and that they 
also extend into McCulloch, Mason and Lampasas, and as com- 
paratively little is known respecting their lithological and palsD- 
oniological features in this, their most southern outcrop hitnerto 
recognized on the American continent, I propose in the present 
paper to give a brief description of them, drawn from a some- 
what careful study of their characters at a number of localities 
visited by the Geological Survey.f 

The Primordial Zone of Texas may be described as a series of 
light colored, pure and impure dolomites, limestones, chert^ cal- 
careous and silicious sandstones, gritstones and conglomerate, 
S)resenting an aggregate thickness of from eight to ten hundred 
eet, and separable into two well marked divisions, of which the 
superior represents the Calciferous sand group and the inferior 
the Potsdam sandstone of the northwest. 

These rocks are based on reddish feldspathic granite, very 
similar in lithological character and composition to the granite^ 
which occurs in the region of the Iron Mountain of Missouri, 
and they are succeeded by even-bedded, hard, brittle, remarka- 
bly close-textured, pure limestone and alternating beds of very 
compact doloinite, sometimes elegantly variegated with delicate 
flesh-colored cloudings. This formation, some of the beds of 
which resemble lithographic limestone, has received the name 
of Burnet marble, and may possibly represent the Bird's-eye 
limestone of the New York series. The fossils hitherto discov- 

* It Affords me pleasure to acknowledisre here, that in the^ explorations I hftvt 
been materially assisted by Prof. W. P. Riddell of the Texas Getilogicdl Surrey, 
f RGemer's fossils were found in the San Saba valley, McCuUoch county. 
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"e chiefly Orihoceras and SlraparoUvs^ but the few 
I have found are so badly preserved that they are 
s for the purpose of identifying the age of the for- 

Calgiferous Sand Group, 

ition lies immediately beneath the Burnet marble 
of calcareo-magnesian limestone, nearly pure lime- 
lert The usual characters of the group may be 
rom the following sections: — 
Falls of Deer Creek, near Colorado River, Burnet 



^lored calcJireo-magnesiaQ limestone with much 

40-ft, 

tions of light gray, thick -bedded, compact and Bub- 
careo>magnesian limestone, and. nearly pure white, 
stalline limestone, often handsomely variegated 
id purple. The upper beds are more compact and 
ire than the lower, - - - - 299 fL 

ird, h'ght gray dolomite with a pink tinge, 67 ft. 

Falls, Colorado river, just below the mouth of Flat- Rock 
an interesting section, showing the connection of the 
d group with the overlying formations thus : 

Carboniferous Limestone with Productus seraire- 
Chonctes, Zuphrentis and numerous remains of 

46 ft. 

tions of nearly pure, brittle limestone and dolomite 

ble), - - - - - 90 ft. 

eds of very hard, brittle limestone (Burnet Marble), 66 fk. 

"ous sand group, consisting of light and dark 

3t and fine-grained dolomite, in beds from one to 

, 80 ft. 

Mills, on Hamilton creek, five miles above its confluence 
-ado (Burnet county) we find the following section, show- 
n of the formation under notice with the Potfldam sand' 



beds of sub-crvstalline, calcareo-magnesian lime- 
;ated with brown and purple and forming rougk 

290 ft. 

icaceous sandstone, made up of fine grains cement- 
llo-calcareous matter, - - - - 6 ft. 

icterized the Calciferous sand group of Texas 19 
Dped in the counties of San Saba, Llano, McCul- 
, Mason and to a limited extent in Lampasas. Its 
in general be recognized by the rough and pictur- 
xnce of the country where it prevails. 
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Along the Colorado for some distance above the month of 
Brady's creek and throughout the whole course of the latter 
stream in San Saba county and Deer Creek in Burnet coun^, 
this formation is characterized by hi^b castellated and mural 
escarpments, which are strikingly similar in their appearance to the 
bluffs of 8d or Lead Bearing Aiagnesian Liinestoue of the Osage, 
Gasconade, and Niangua in Missouri and those of the sanie geolog- 
ical age {Lower Magneaian Limestone) that escarp the upper Missis- 
sippi in Iowa, Wisconsin and Minnesota. In the districts drained 
by the branches of Morgan's creek in Burnet county, and toward 
the head of Wallace creek and various other points in the southern 
part of San Saba, the formation contains much chert, both com- 
pact and in the form of large rough cellular masses with cavities 
coated with brilliant crystals of druzy quartz. The beds are 
also not unfrequently traversed in various directions by spar 
veins. In fact they present all the characters of the productive 
lead-bearing rocks of Missouri and are of the same geological 
age. It is therefore not at all improbable that valuable deposits 
of lead will be found within the districts underlaid by these 
strata in Texas. 

Fossils, — In the chert beds of the formation we have found at 
a few localities Pleurolomaria^ Ophileta and Ortliocera^ifes identical 
with species disriovered by Prof. Swallow and the writer in the 
8d Magnesian Limestone of Missouri. No fossils have yet been 
found in the calcareous beds of the formation in Texas. 

Potsdam Sandstone. 

This important division of the Primordial zone in Texas has 
a thickness, estimated at not less than five hundred feet The 
sections given below taken by the writer in Burnet county, as- 
sisted by Dr. W. P. Riddell and S. Heron, Esq., will serve to 
show the character of the different beds that constitute the mass. 

Section at a small creek, five miles N.W. of the town of Burnet: — 

No. 1. Soft, chalky limestone with well marked cretaceous fossils, 50 ft. 

*' 2. Gray and bluish gray, hard limestone, of a sandy texture, 
in beds from a few inches to a foot thick, and containing Ario- 
nellus (Bathyurus (/) planus^ Bathyurus depresmiSj Camerella 
sp., Orthis ColoradoensiSj Orthis sp. ? Diacina microscoplca and 
Lingula sp. ? - - - - - - 81 fti 

*' 3. Mottled gray, purple and greenish, earthy and sub-crystal- 
line limestone, with alternating bands of siiicious limestone — 
contains the same fossils as No. 2, - - - - 45 fti 

*^ 4. Slope with projecting ledges of No. 3, - - 55 ft 

" 5. Slope, - - - - - - . 24 ft. 

*^ 6. Schistose coarse- textured limestone, made up of crystal- 
line particles and abounding with fragments of trilobit^a, 
chiefly Arionellui, - - - • - 20 ft. 
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1 taken about one mile south of the preceding at head of Clear 

retaceons strata in horizontal beds, - - - 110 ft. 

lope, covered with conglomerate, composed of pebbles 
dntone and calciferous sand rock, rather firmly cemented, 12 ft. 

'oU«iam sandstone, consisting of thin layers of variegated 
gray and purplish, sandy limestone, with bands of dolo- 
ind silico-calcareoua rock intcrstratified. Some of the 
ire highly charged with trilobites, of which the most 
jn are An'onellas Texanus, Dikelocepkalus Roemeri and 
fpkalites Billingsiy - - - - 40 fl;. 

lighly ferruginous silicious sandstone, composed of fine 
, loosely cemented, passing downwards into coarse grit- 
ind conglomerate. The upper beds contain Lingula and 
»(.?) 60 ft. 

lesh-colored granite, intcrstratified with veins of milky 

, 6ft. 

n near mouth of Morgan's creek : — 

Joarse-textured, variegated purple, green and brown lime- 
soft and crumbling readily to sand, - - - 62 ft. 

rreeniah and gray calcareous sandstone made up of fine 
8 ft. 

lope, with projecting ledges of white, green and gray 
>ne with Conocephalites £illinffsi, Agnontus Coloradoen' 
[ Arionellus, - - - - - -2*7^ ft. 

hin beds of calcareo-silicious limestone with same trUo- 

3 No. 3, - - - - - - 60 ft. 

kown ferruginous sandstone with Lingula, - - 60 ft. 

lesh-colored granite, - - - - 110 ft, 

>cst exhibitions of this group of rocks occur in the region 
jan's creek and its tributaries in Burnet county. The 
ible elevation in this region, known aa the "Tatur Hill" 
osed of this rock. This hill is of truncated conical form, 
es to the height of two hundred and eighty-four feet 
he adjacent valley. The Potsdam sandstone is also finely 
3d in the southern part of San Saba county and around 
•gins of the granite districts in Llano. Near the granite 
,ta are in places highly metamorphosed and disturbed as 
Colorado, near the mouth of Slick-Rock creek, Burnet 
where they are inclined at an angle of nearly 45°. 
fauna of this division of the Primordial Zone of Texas is 
lalagous to that of the Potsdam sandstone of Iowa, Wis- 
ind Minnesota. I have not been able to discover any 
common to the two districts but most of the genera are 
d. Thus in the Texan beds we have found Diktlocep/ia- 
ithyurus, Arionellas^ Conocephalites^ AgnostuSy Lingula^ 
', OrOiisy Carrier May Obolus and CapuluSy all of which 
•UB. Sol— SscoND Sebies, Vol. XXXII, No. ^— Sept., 186L 
28 
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genera have been discovered in the Primordial sandstones of Aaj 
northwest except Agnostus and Camerella, 

Compared with the Primordial rocks (Quebec group) of Pol* 
Levi, Canada, recently so well described by the Canadian geolo- 
gists, the Texan strata may be placed on a parallel with the bedi 
provisionally designated as A* by Sir W. E. Logan (this Jour, 
vol. xxxi, p. 216). The propriety of this reference will becoms 
apparent by comparing the above-mentioned Texan genera with 
the following list of fossils given by Logan as occurring in A" aft 
Point Levi, viz: — Orthis, Leptena, Camerella, Lingula, Discinii 
Agnostus, CJonocephalites, Arionellus, Dikelocephalus and Bathj- 
urus.* 

Descriptions of New Species. 

TRILOBITES. 
Agnostue ColoradoensiSy n. sp. 

Head small, nearly circular, convex, length and breadth nearly eqnalr 
surrounded with a narrow, neatly defined, flattened border, betwew 
which and the dorsal furrows is a small regularly convex surface. Glir 
bella convex, narrow-conical, most elevated posteriorly, occupying scarcely i 
two-thirds the total length of the head, and not quite as wide as ooe of 
the cheeks. A single transverse furrow situated near the front dividei 
the glabella into two unequal portions, and at the base on either side i 
a small triangular lobe. The glabella is strongly separated from ihs 
cheeks and front border by a deep furrow. 

Length of head, 0*10 of an inch. 

A single example only of this species has come under my obserratioo. 
It bears a close resemblance to A. orion^ a species recently described by 
Mr. Billings from the Primordial limestone of Point Levi, opposite Que- 
bec. The A, Coloradoensis is, however, a much smaller species, the glft- 
bellar furrow is situated much nearer the apex and there is no fisinm 
extending from the glabella to the anterior margin, as occurs in the 
Canadian species. 

Found in Burnet county, near mouth of Morgan's creek associated 
with Conocepkalites Billingsi and Arionellus depressus, 

Arionellus (Bathyurns) TexanuSy d. sp. 

Head large, approaching semicircular, wider than long; glabella some- 
what regularly convex, conical, distinctly separated from, the sides aod 
front by a deep groove ; neck-furrow distinctly impressed on the sidei 
and nearly obsolete in the middle; border in front of the glabella broad, 
occupying about one- third the entire length of the head, and marked 
posterior to the middle with a deep, and rather wide, transverse furroVt 
which is parallel with the front margin, and has three deep transverse pits; 
anterior to this furrow is a broad, smooth space sloping from the noQt 

* Tbe genuM Bathyurut of Billings appears to me to be closely related to Crtjir 
eepJialun of Owen, and both present mauy points of resemblance to Aricndlut of 
Barrande. 
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argio to the furrow. A line drawn transversely across the middle of 
e glabella, if extended would pass nearly through to the centre of the 
es. The facial suture passes forward from the inner anterior corner of 
e eye, nearly parallel with the axis of the body, until it reaches a point 
»poeite the extremity of the furrow of the front margin, thence obliquely 
rwards and inwards to the front edge ; behind the eye it turns sud- 
inly outwards and slightly backwards and cuts the posterior border near 
e genal angle. 

Pygidium short and somewhat massive, subelliptical, axis approaching 
micylindrical, elevated above the lateral lobes, as wide as one lateral 
!>e, and occupying about two-thir4s the length of the pygidium ; 
igs four, separate by deep furrows ; posterior margin gently arched 
the middle and armed on either side with a long, curved, diverging 
ine (about eight lines long); lateral lobes gently convex, segments 
iistinct 

Locality, — ^This is the largest species of the genus I have seen. It 
curs in coarsely crystalline limestone of the age of the Potsdam sand- 
me, at the head of Clear creek, Burnet county. 

Arionellus {Bathyurus) planus (n. sp.). 

Head rather large, approaching semicircular, moderately elevated, 
ving a wide border in front, which slopes from the glabellar furrow to 
3 front margin. Glabella convex, oblong, separated from the cheeks 
d front by a shallow furrow, elevated above the cheeks, sides straight, 
j^htly converging from the neck segment to the anterior extremity ; 
bk furrow shallow, but distinctly defined entirely across ; neck segment 
ivex, arched posteriorly and not as high as the glabella. There are 
^eral specimens of the glabella of this species in the Texas State 
Hection, none of which show any traces of transverse furrows. 
Length of head, 0*93 ; length of glabella, 0'54 ; width at apex, 0*32 ; 
dth at base, 0*40. 

In general appearance this species resembles Bathyurus armatus of 
llings, but the glabella of our trilobite is strongly elevated above the 
aeral convexity, which is not the case in the Canadian species. 
Locality, — In the Potsdam sandstone, head of Morgan^s creek, Burnet 
jnty, associated with Orthis Coloradoensis, near the top of the forma- 
n. — Texas State Collection. 

Conocephalites depresstts (n. sp.). 

Glabella not much elevated, most convex in the middle, equal to 
out two-thirds the length of the head, its contour well-defined by the 
rsal furrows; sides nearly straight and gradually converging toward 
) front, which is rounded, lobation indistinctly marked by obscure 
eral furrows, neck furrow well defined but not deeply impressed, border 
front of the glabella wide, convex, having an elevated marginal rim in 
nt and just within the rim a distinct groove. Surface in front of the 
kbella marked with very fine, longitudinal, undulating raised lines ; no 
ler surface markings visible on any of the specimens under exam- 
ition. 

Length of the head 0*42 of an inch ; length of glabella 0*28 ; width 
gla&Ua at base 0*23, at apex 0*16. 
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This species is closely related to C. Wisconensif Owen, speciroeDi d 
which I have in my cabinet from the Potsdam sandstone of Lake PefO, 
Wisconsin. The glabella is, however, proportionally shorter and dii 
front border wider in the Texan fttssil. 

Locality, — Head of Clear Greek, Burnet county. Texas State CoUee- 
tion. 

Conocephalites Billingsi (n. sp.). 

Glabella conical, tumid, occupying about three fourths of the entire 
length of the head, about one-third longer than wide, outline stronglj 
detined by the dorsal furrows, which are deeply excavated ; neck-furrow 
strongly impt-essed, lateral furrows Three on either side, deeply impressed, 
the posterior ones curving inwards and backwards from the dorsal neariy 
to the neck furrow and reaching rather more than one-third the distance 
across the glabella, middle furrows curved and reaching scarcely mora 
than one-fourth the distance across — anterior furrows quite short, and 
shallovter than the others; neck segment much elevated, convex, having 
a small median tubercle which is directed obliquely backwards, and has a 
small central pit, apparently for the articulation of a slender movable 
spine ; front border occupying about one-fourth of the length of the bead, 
margined in front with an elevated rim, between which and the gUbellir 
furrow is a convex surface. Test thin and apparently quite smooth. 

Length of head, 0*33 inch, width of base of glabella 0*16. 

Of this well marked species of Conocephalites we have discovered only 
portions of the head of several individuals, consisting of the glabella, 
and immovable cheeks. They were found in gray coarsely crystalline, 
thin-bedded limestone near mouth of Morgan^s Greek, Burnet county. 

The species is named in honor of K Billings, Esq., Palaeontologist of 
tho Geological Survey of Canada. 

Dikelocephalus Rcemeri (n. sp.). 

Head approaching semicircular, obtusely subangular in front, having a 
broad border, with a moderately elevated marginal rim, a groove just 
within the rim, and between this and the glabellar furrow a convex 8a^ 
face. Glabella convex, elevated, and, including the neck segment, ooco- 
pying not quite two-thirds the total length of the head ; sides straight, 
slightly converging towards the front, which is moderately arched. Tb« 
transverse furrows are distinctly marked and divide the glabella into three 
lobes. The posterior furrow is strongly arched backwards and extends 
quite across, joining the dorsal furrows a little behind the middle of the 
glabella. Tho anterior pair curve backwards, reach about one-third the 
distance across and are situated in advance of tho middle. The dorsal 
furrows are moderately impressed and distinctly limit the sides of tbe 
glabella. 

Pygidium short, having a broad slightly excavated smooth border, 
whose outline is convex on the sides and slightly excavated behind, axb 
prominent, narrow -conical about as wide as one lateral lobe, excJuding 
the border, contracted at apex, separated from the lateral lobes by a dis- 
tinct but somewhat shallow furrow ; rings five, rather wide, separated by 
shallow furrows, the last two or three of which are indistinct, lateral lobei 
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gently convex, sloping very gradually from thoracic margin to border ; 
torments four or five, wide, flattened convex, the anterior one more ele- 
Tated than the others, posterior ones nearly ol)Solete. 

An exct>llent figure of the head of this species is given by Dr. Roem.T 
in his ^ KreidebiUiungen von Texas^'' (Taf. xi, ^. 2, a), but the author 
has proposed no name for the species. Fig. 2 c-d of same plate belongs 
to the head of an Arionellun^ which has been erroneously referred to the 
pygidium of this species. 

Occurs in crystalline gray limestone, of tlie age of the Potsdam sand- 
stone, at the head of Clear creek, Burnet county, associated with ArioneU 
lus Texanus. 

Named in honor of Prof. Ferd. Roemer. — ^Texas State Collection. 

BRACHIOPODA. 

Discina microscopica (n. sp.). 

Shell very minute, conico-subquadrate, much elevated, nearly as high 
as long; vertex, nearly or quite marginal, and marked with a small pit; 
area triangular, flattened, extending from apex to posterior margin. Sur- 
face marked with extremely fine, concentric lines of growth. 

This is an extremely minute species, the largest specimen being scarcely 
more than i^j^ of an inch in length. 

A few examples of this species were found in the Potsdam sandstone, 
near the sources of Morgan's creek, Burnet county. It is associated with 
Arionellut Texanus and Orthis ColoradoenaU, — ^Texas State Collection. 

Camerella (sp. ?). 

There are several specimens of a small brachiopod in the Texas State 
Collection, from the Potsdam sandstone of Morgan's creek, Burnet county, 
which appear to belong to the genus Camarella recently created by Mr. 
EL Billings. Unfortunately, however, tliey consist merely of detached 
and imperfect valves, too much weathered for satisfactory determination 
and description. 

GASTEROPODA. 
Capulus (sp. ?). 

A small, smooth species of Capulus with flattened sides, convex dorsum 
and narrow curved apex, occurs with the preceding at Morgan's creek, 
Burnet county, but the characters are not suflSciently distinct to warrant 
us in giving a description of it. 

St Louis, June 12, 1861. 
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Art. XXIX. — On the constitution of the Planetary System: and 
on tile theory and tables of Mars^ {in a letter addressed to Marshd 
Vaillant) ; by M. U.- J. LeVebrieb, Director of the Obser- 
vatory of Paris.* 

The interest which vou have taken in the advancement of 
astronomy and of our knowledge of the system of the world, 
has induced you to follow with kind regard, my protracted 
investigations of the four planets, Mercury, Venus, Earth and 
Mars. It gives me satisfaction to announce to you the comple- 
tion of these researches; — the last part, relating to the motions 
of Mars, is finally ended. 

The most practical result of these labors is doubtless by com- 
paring theory with observations, to render astronomical tables 
more precise. Yet the hope of making the tables of the planetary 
motions absolutely exact, seems insufficient to induce an astrono- 
mer to undertake a heavy task of 15 to 20 years, were he not 
sustained by the thought that he might at least prepare the way 
for some new discovery : — an ambitious thought, but one whica 
has prompted more than one laborious enterprise. Did not the 
illustrious astronomer of Kdnigsberg confess that the theory of 
the Sun had not made the progress which we might have ex- 
pected from the great number and precision of the observations 
thereof? 

Laying aside long formulae and tedious calculations, immense 
series of observations and dry tables of numbers, in short, all 
professional apparatus, I will here speak only of the results of 
my labor so far as it relates to the pnysical constitution of our 
system. 

The existence of the bodies of our system is made known 
in the most simple manner, when we see them. There is reason 
to fear, however, that more than one of them may escape us, i^ 
confining ourselves to direct vision as the means of investiga- 
tion, we do not by some independent method make up for the 
deficiency of our eyes, even when provided with the most pow- 
erful optical apparatus. 

The planes of the orbits in which the planets move sufier 
displacement in the lapse of time, in consequence of the action 
of masses exterior to the sun ; the same is true of the position 
of the perihelion of the orbits, and the forms of the orbits even 
undergo alteration. It is evident that the amount of these 
changes, ascertained by observations, may serve to determine 
the weight of the bodies which produce them. 

Further, were it to be supposed that the only disturbing 
masses were those of the known planets, it would necessarily 
result that the variations of all the orbits would agree in giving 

* Fh>m OcmpU% Rendta de FAcad. dei Scieneet, of June 8, 1861. 
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the same values for these masses ; if it shall not^ some foreign 
cause most of necessity have been omitted. 

The (juestion presented itself nearly in the following form. 
Would It be possible by assigning suitable masses to the known 
planets to satisfy all the observations ? Or is there somewhere 
in our system a notable quantity of matter, which, as yet, has 
not been taken into account, and of which the consideration is 
indispensable? 

The separate study of each one of the planets affords no 
answer to this question, ivhereas the comparison of all the results 
together enables us to decide with ccrtamty. I will take then 
the new theory of Mars, and from my previous works, so much 
as is necessary to the end actually sought, but nothing more. 

The position and small size of Mercury and Mars prevent 
them from exercising any important influence upon the bodies of 
our system. Observations upon Venus enable us to estimate the 
mass of Mercury as one five-millionth (j77y7irTr) ^^ that of the 
sun ; while the motion of the earth, deduced from observations 
of the sun, indicates the mass of Mars as one three-millionth 
(jvtliiTir) ^^^t of the sun. The uncertainty which may exist 
in these numbers has no influence upon that which follows. 

Tlie mass of Venus is about one four-hundred-thousandth 
(yy«»Y^^) that of the sun. This result is obtained by several 
methods; by the consideration of the displacement of the 
plane of the ecliptic ; by the actual measurement of the period- 
ical perturbations of the earth from 1750 to 1810, and from 1811 
to 1850 ; and by the amount of the periodical inequalities of the 
longitude of Mercury. These results all confirm each other. 

The mass of the earth is one three-hundred-and-fifty-five- 
thousandth (rj 7777) ^f ^^^^ of the sun. This number is derived 
from a comparison of the force of gravity upon the earth, with 
the fall of our own planet toward the sun. 

These being the data, the theory of Mars may be established 
by means of them, and compared with meridian observations 
made a century since, also with observations made upon the near 
approach of Mars to the star v^, Aquarii, which were made in 
the year 1672, at Paris by Cassini and Roemer, at Cayenne by 
Bouguer who went there to investigate atmospheric refraction, 
the obliquity of the ecliptic, and the parallax of Mars. 

Now, I have discovered that it is not possible to satisfy in 
this manner, all the observations of the planet; to do this com- 
pletely, it is necessary to increase the motion of the perihelion 
of Mars. This increase, if it could be deduced from a change 
in the received values of the masses of the planets, could not 
come from a modification of the mass of Venus (for it does not 
exert a sufficient influence upon the movement of Mars), but 
only from an addition to the mass of the earth, an addition which 
it would be necessary to make equal to the tenth part of the 
value given above. 
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We shall discuss, farther on, the consequences of this result, 
confirmed as it is, moreover, by a deduction from the theory of 
Venus. The increase in the latitude of this planet, leads us to a 
rigorous condition which can only be satisfied by augmenting 
the mass either of Venus, or of the earth. In publishing the 
theory of Venus, I had already remarked that the considerations 
referred to above, would not allow any change to be made in 
the mass of Venus; that it appeared necessary therefore, * to 
increase by a tenth part the mass of the earth ; that in view of the 
importance of this conclusion, it werd better, before deducing 
the consequences of it, to await the completion of the theory of 
Mars. Now, as we have just seen, the theory of Mars itself 
demands that we increase the mass of the earth by exactly a 
tenth, 

I should remark, before proceeding, that Mercury has already 
given me a result of the same kind. Observation assigns to the 
perihelion of this planet a more rapid motion than that which 
corresponds to the masses above admitted. A change of a 
tenth part in the mass of the earth, will not account for this fact; 
and as it is impossible to increase the received mass of Venus, I 
have hence inferred the existence of a ring of masses of matter 
within the orbit of Mercury. The subject has already been dis- 
cussed, and will be still farther prosecuted ; it may not be un- 
profitable to repeat the language in which I announced my opin- 
ion (Annales, t. v, p. 105) : 

" As a mechanical problem we might satisfy the observed transits of 
Mercury across the sun, on the hypothesis of a perturbing body, whose 
place is to be determined. It is however indispensable to consider 
whether all solutions equally satisfy the physical conditions. 

** At the mean distance of 0*17, the disturbing mass would be exactly 
equal to that of Mercury. The greatest elongation which it could attain 
would be a little less than 10^. Must wc bt^lieve that a planet shining 
with a brilliancy more vivid than that of Mercury, would necessarily 
have been perceived, grazing the horizon, after the setting, or before the 
rising of the sun ? Or is it possible that the intensity of the dispersed 
light of the sun would have enabled such a star to escape detection J" 

" At a greater distance from the s»in the disturbing body must be leas 
considerable, and the same would also doubtless be true with regard to 
its volume, but the elongation would be greater. Nearer the sun, the 
contrary would be true, and, although the brilliancy of the disturbing 
body would be increased in consequence of its size and nearness to the 
sun, it is possible that a star whose position was unknown, might not be 
perceived in ordinary circumstances." 

** But, even in this case, how could a large body having a great bril- 
liancy and situated always near the sun have escaped being seen during 
some of the total eclipses ? Finally, could such a body pass between th^ 
solar disk and the earth, and not be recognized ?" 

^' Such arc the objections which might be urged to the existence of ft 
single planet, comparable to Mercury as regards its dimensions, and re- 
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▼oMng within its orbit Those to whom these objections appear too 
serious will be led to replace this single planet by a series of asteroids, 
the sum of the actions of which would produce the same effect upon the 
perihelion of Mercury. Aside from the fact that these asteroids would 
be invisible under ordinary circumstances, their distribution about the 
sun would prevent their introducing in the motion of Mercury, any 
periodical inequality of much importance.*' 

'^The hypothesis to which we find ourselves conducted, contains noth- 
ing extravagant or incredible. A group of asteroids is found between 
Jupiter and Mars, of which doubtless only the principal individuals have 
as yet been discovered. There is even reason to believe that the planet- 
ary spaces contain an infinite number of very small bodies revolving 
about the sun. This is certainly true with regard to the region adjacent 
to the orbit of the earth.'' 

The principal diflSculties presented by the system of the four 
inferior planets, are reduced then to an excess of movement of 
the perinelion of Mercury, and that of Mars. This two-fold 
conclusion is worthy of attention ; for if the cosmical matter has 
SQch a disposition, that although partly or wholly invisible it 
acts in such a manner as to increase the direct motion of the 
perihelion, having but little influence apart from this, it is easy 
to see how the existence of this matter in this condition becomes 
hiffhly probable. 

rTow this is, in fact^ the mode of action of a series of minute 
bodies forming a ring about the sun, and revolving from west to 
east, in the same direction as the other planetary bodies. These 
bodies, as a whole, could scarcely change the excentricity of 
the orbit of a planet or cause any sensible periodic inequality in 
tlie longitude. Their eflFect upon the perihelion, however, might 
beoome considerable, since it is the sum of the separate effects 
of each one, so that the final result is sensibly the same as if the 
whole amount of matter was concentrated in a single mass. Such 
are the considerations which have induced me to admit the ex- 
istence of a ring of intra-Mercurial asteroids. The theory of 
Venus and that of Mars now unite, in confirming these con- 
clusions. 

Let us return to the examination of the causes which acting 
at the other extremity of the system of inferior planets, serve 
to increase the motion of the perihelion of Mars. They can be 
accounted for, as we have said, by supposing the mass of the 
earth increased by a tenth pari. The motion of Venus in latitude 
demands the same increase of cosmical matter; but, on the other 
hand, there is a difficulty with regard to the parallax of the sun. 

These demands can all be satisfied and the difficulties all 
made to disappear by admitting that the asteroids, which, accord- 
ing to observation are situated at the same distance from the 
Ban as the earth have a total mass equal to the tenth of that of 

Ax. JouB. Sol— Second Sebies, Vol. XXXII, No. 96.— Sept., 1861. 
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the earth. This group of asteroids would accelerate the motion of 
the perihelion of Mars just as an addition of a teiitli to the massof 
the earth would do. If it is situated very nearly in the ecliptic, 
it will produce the same effect upon the orbit of Venus. It will 
have, moreover, no influence upon the periodic terms of the 
perturbations of Venus and Mars. Finally the relation existing 
between the majss of the earth, gravity and parallax of the sun 
will not be altered.* 

At the beginning, we had hoped that it would be possible to 
derive the true mass of the earth from the periodical perturba- 
tions of Mars, and from its secular perturbations, some knowl- 
edge of the total mass of the asteroids situated between Mars 
and Jupiter. 

The first part of this attempt has only half succeeded, on 
account of the peculiar circumstances of the observations. There 
was simply reason to believe it unnecessary to increase the mass 
of the earth. We see at once what high interest attaches to the 
direct determination of the velocity of light, and, in consequence, 
of the amount of the solar parallax. We should thus solve a 
nice question. 

The estimation of the total mass of the small planets situated 
between Mars and Jupiter, becomes impossible if the group of 
asteroids which is found at the same distance from the sun as the 
earth is admitted to have any influence. There being no means 
of separating completely the effects of these two groups, it is 
only possible to assign the superior limits of their masses, by 
attributing to each of the groups successively the whole excess 
of the movement of the perihelion of Mars. It is thus deter- 
mined, that the whole amount of matter constituting the small 
planets situated between the mean distances 2'20 and 8*16 can- 
not exceed about one-third of the mass of the earth. 

The constitution of the inferior (or intra- Jo vial) portion of onr 
planetary system, deduced from a discussion of observations, 
may then be summed up as follows : 

1st. Besides the planets^ Mercury ^ VenuSj Earth and Mars^ there 
exists between the sun and Mercury a ring of asteroids whose mass 
is comparable wiOi the ma^s of Mercury itself. 

2d. At the distance of the earili from the sun, is found a sficond 
ring of asteroids whose mass is not greater Uian the tenth part of the 
mass of the earth, 

3d. The total mass of t/ie group of small planets situated between 
Mars and Jupiter is not greater than the Viird part of the mass of 
the earth, 

* It la true, that from the determinatioD of the lunar equation of the earth, ve 
have found that both the earth's mass and the solar parallax should be incr^aaed. 
But this result depends on so small a fraction of the lunar equation that we ibooU 
be fully justified in disregarding it. The final data discussed aboTe ha?e ftr 
greater predaioo. 
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4th. The masses of the last tioo groups are complementary to 
each other. Ten times the mass ofUie group situated at the distance 
of the earthy plus three times the total mass of the small planets between 
Mars and Jupiter, form a sum equal to the mass of Vie earth. 

The last conclusion depends upon the determination of the 
distance of the earth from the sun by observations of the tran- 
sits of Yenus, a determination which astronomers agree in con- 
ndering as very accurate. 



Art. XXX. — Upon some Improvements^ proposed by Sir David 
Brewster^ in the Photographic Camera ; by Edwin Emerson, 
of Troy Univ., K Y. 

Sir David Brewster in his "Treatise on the Stereoscope'* 
repeatedly and earnestly insists on the importance of taking the 
photographic negatives by a lens of very small aperture; he 
gives as a general rule, (p. 177,) " an aperture as large as the 
pupil of the eye ;" and he makes, also, the following declaration, 
— " I have no doubt that when chemistry has furnished us with 
a material more sensitive to light, [than that possessed in 1856,] 
a camera without lenses and with only a pin-hole will be Uie favorite 
instrument of the photographer ;'*^ in the mean time, however, he 
suggests that " the use of a lens of rock-crystal, which has a low 
dispersive power, and having the ratio of the curvature of its 
surfaces as six to one, with an aperture of one-quarter of 
an inch, would make an approximatively perfect camera,*' (pp. 
187, 138). 

Being convinced, by the excellent results obtained by myself, 
that a small aperture was indispensable to success in point of 
sharpness, which was a confirmation of Sir David Brewster's 
main idea, and having been furnished, by my friend Prof, liood, 
with an instantaneous collodion, I began to test by careful ex- 
periments, Brewster's notion of a pin-hole camera, and also the 
use of a quartz lens for the camera, I also endeavored to de- 
termine approximatively how small the diaphragm of the ordi- 
nary photographic camera should be reduced so as to secure the 
best results. The instrument in my possession is a very excel- 
lent stereoscopic camera, fitted with two portrait combination 
tubes, and the best achromatic lenses, of Harrison's make. The 
results were either obtained by this camera or were compared 
with its work. 

Photographers generally focus upon the ground glass of the 
camera with the unaided eye, and, of course, in a majority of 
instances get only an accidental approach to a perfect focus ; and 
when the aperture is over half an inch, for lenses of 6 or 8 inches 
focus, only a small portion of the whole picture is in focus at all. 
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Those who use a magnifying glass and a smaller diaphragm 
succeed better, but by neglecting to reduce the diaphragm to i 
minimum, their results arc by no means as perfect as they might 
be. By the aid of a common magnifying-glass one and a half 
inches m focal length, with which to view the image on the ground 
slass of the camera, and an aperture of two fifths of an inch in 
the diaphragm in taking the negative, I wjis able without any 
difficulty, to obtain results fully equal in point of sharpness, to 
the best French transparent views. But in attempting to im- 
prove upon this, by reducing the aperlure and by increasing the 
power of the focusing-lens, two difficulties were experienced,— 
1st. The light was so much diminished that it was well-nigh im- 
possible to see minute shades of difference in the sharpness of defi- 
nition, and, 2d. The inequalities of the finest ground glass were 
so much enlarged as seriously to obscure and distort the view 
projected upon it. This last proved an insuperable bar to any 
nigher degree of excellence by these means, as a single irreg- 
ularity in the ground glass was magnified quite enouch to ob- 
scure many fine details. Moreover, with a small diaphragm of 
the size recommended by Brewster, the light was so faint that a 
variation of half an inch in the distance of the lenses of the 
camera from the ground glass, produced no perceptible variation 
in the sharpness of the image. A series of experiments was then 
made with two objects in view, — 1st, to carry up the power of 
the focusing lens, and, 2d, to subsitute for the ordinary ground 
glass of the camera something of finer texture so as to stand the 
microscopic enlargement, and of more transparent quality so as 
to increase the light. An ordinary " Fothergill plate," covered 
with the delicate yellowish film of iodid of silver enabled me to 
carry the magnifying power to fifteen diameters with an aper 
ture of one-fifih of an inch. At the suggestion of Mr. Grunow, 
of New York, a plam glass plate, lightly covered with dust was 
tried, which with a power of fifteen diameters rendered practical 
the employing of an aperture of three-fiflhs of an inch. But in 
all the experiments with a single microscope the focus was too 
indefinite and uncertain for the accurate work I had in view, 
although the sharpness obtained was far beyond anything I 
had seen produced by the professional photographers. Indeed, 
among both British and American artists and amateurs in pho- 
tography there seems to be a wide difference of opinion as to 
what may be regarded as a simidard on this important point 
I have not seen a suggestion of the proper means of determ- 
ining it; which is, undoubtedly, an appeal to the compound 
microscope. 

At this stage of the investigation Prof. Hood constructed for 
me a compound microscope of a power of thirty diameters, 
which I hoped to be able to employ as a focuser. Its ibrm and 
construction will appear from the following diagram, fig. 1. 




E. Emerson an Improvements in the Photographic Camera. 229 

This instrament I had intended to use upon the focussing 
plate of plain glass deli- 
cately covered with dust ; 
but it occurred to me that 
possibly plain glass alone 
would answer to focus 
upon, and if so, all the ob- 
struction caused by mag- 
nified particles of dust, 

and the want of sufficient q, Polished plate glass substituted for 'the 
light caused by the Opa- ground glass, having fine lines drawn by the 
taty of the Fothergill film ^"i»"0°<^ '»o the surface farthest from the micro* 
fti. «n»fk:,^^ ^r ««;«.;!«« »c«>pe.— 0, Achromatic objective.— E, Eyepiece. 
or anythmg of a similar _]g7^ rack-work at R moves the objective in 

character, might be en- and out.— ET, Exterior tube with a projection 
tirely overcome. A trial ^' ^*^® olyective end at right angles, so as to ap- 
showed that the amount P^^ ^* accurately ro the flat surface of the glass. 

of light was very greatly increased ; but I was now unable to de- 
termine the position of the image projected by the lenses of the 
camera. The lenses of the camera in connection with the lenses 
of the microscope formed a telescope of considerable power, the 
lenses reciprocally supplementing each other, so that no matter 
where the image produced by the lenses of the camera might be 
formed in space, the microscopic focusser could be readily ad- 
justed to suit it, and give a perfect view. To obviate this uncer- 
tainty, fine parallel lines were drawn by a diamond, one-twentieth 
of an inch apart, upon the surface of the plain focussing-glass 
nearest to the lenses of the camera; the microscope was then 
carefully adjusted to distinct vision of these lines, and its lenses 
fixed in that position ; it was now easy to cause the image formed 
by the camera to coincide in position with these parallel lines, 
and thus the perfect physical focus for the sensitive plate was 
absolutely determined, allowance, of course, being made for any 
diflference between the chemical and visual foci, which this ar- 
rangement afforded a means of adjusting with the greatest ac- 
curacy. 

By this method of focussing very small objects, such as a sin- 
gle leaf of an elm tree over half a mile distant, were distinctly 
visible, and were readily focussed upon ; and, also, the difference 
in the focus of objects at a mile, and those at a mile and a half 
in distance was made apparent; which is utterly beyond the 
power of the single microscope. The use of a very small dia- 
phragm enabled me now to secure the finest details in all the 
objects visible in an extended landscape, so that they would 
bear examination under the compound microscope with a power 
of 150 to 200 diameters; or, in other words, with a power as 
high as the structure of the collodion would bear. Up to this 
time I had supposed that the lenses of my camera were of the 
same focal length, as very delicate manipulations had failed to 
detect any discrepancy between them ; but by this method of focus- 
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sing, a variation of nearly one-fifth of an inch was detected imme- 
diately. By the use of the instrument the aperture was reduced to 
one-tenth of an inch, which from careful experiments I regard as 
about the minimum for good results, for lenses of six inches focus. 
I was now prepared to test the ideas of Sir David Brewster, 
1st, with regard to a small aperture, 2d with reference to a rock- 
crystal lens, and 3d, as to a pin-hole alone substituted for a lens, 
in connection with a very rapid collodion. By means of the 
binocular camera I was able to make two experiments simultane- 
ously, on the same plate, the left-hand view being taken by the 
portrait combination, and the right-hand view being taken with 
a quartz lens, or a common glass lens, or a pin-hole, as the case 
might be. The scenes or objects photographed were always 
exposed to the full light of the sun ; and the plate, in each pair 
of experiments, was, of course, subject to a uniform treatment, 
under similar conditions as to collodion, baths, &c. I was thus 
able to compare the results of the various experiments side by 
side with the action of the achromatic combination ; as follows— 



Portrait combination^ 6 inches focus, 

1. Odo second exposure, ^ inch dia- 
phragm. A pretty fair negative. 

2. Thirty seconds exposure, ^ inch 
diaphragm, good negative, would 
stand a magnifying power of 30 
diameters. 

3. Two minutes exposure, -^ inch 
diaphragm, strong negative, view 
sharp ail over the field, would 
stand a magnifying power of 100 
diameters. 

4. Two and a half minutes exposure, 
^ inch diaphragm, negative 
good, but would notstand a power 
of over 50 diameters. 

6. Pin-hole diaphragm, could see 
nothing distinctly to focus upon, 
four minutes exposure, very faint 
impression on the sensitive plate. 

6. Pin-hole diaphragm, seven min- 
utes exposure, strong negative, 
but no fine details. 

7. Common ghiss lens, 6 inches fo- 
cus, -j^j inch diaphragm, two min- 
utes exposure, view sharp, would 
stand 30 diameters, tolerably. 



Quartz lens, 6 inches focus, 

1. One second exposure, i inch dit- 
phragm. Action slightly qnicker, 
negative pretty fair, but less shsrp. 

2. Thirty seconds exposure, -^ inch 
diaphragm. Action slightly 
quicker, more contrast, but would 
notstand a magnifying power of 
5 diameters. 

3. Two minutes exposure, -^ inch 
diaphragm, no quicker action, no 
stronger negative, and would not 
stand a magnifying power of 5 
diameters. 

4. Two and a half minutes exposure, 
^ inch diaphragm, no quicker 
action, negative would only stand 
a magnifying power of 4 or 5 di- 
ameters. 

5. Pin-hole diaphragm. Similar re- 
sult. 



6. Pin-hole diaphragm. Sinailar re- 
sult 

7. iV inch diaphragm, two minutes 
exposure, quartz action quicker 
than the glass, more intense neg- 
ative, but not as sharp, owing 
possibly to a slight double re&ie- 
tion in the leas. 
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^inathnf 6 inches focus. 

id exposure, one inch 
, a good negative. 
KX>nds exposure, half 
ragm, a good negative, 
ute exposure, i inch 
I, good sharp negative, 
ites exposure, -^ inch 
I, excellent negative, 
•bjects with a mile good 
signifying power of 100 

I utes exposure ; picture 
ed, with -jV i^c^ ^^^' 



lutes exposure, -^ inch 
1, good negative, but 
enough for a power of 
ters. 



Pin-hole alone. 

1. One second exposure, — result 
nothing. 

2. Thirty seconds exposure, result 
almost nothing. 

3. One minute exposure, — faint 
shadowy outline of a picture. 

4. Two minutes exposure, middling 
contrast between light and shade 
but exceedingly blurred in all the 
details. 

5. Three minutes exposure, view of 
a white bust in the sun-light, good 
contrast of light and shade, pic- 
ture only of the prominent outhnes 
looked like a very rough mosaic 

6. Seven minutes exposure, negative 
strong enough to print from ; but 
no sharpness at all ; details blur- 
red and confused. 



ilts of these experiments may be summed up as fol- 

bund in practice that a quartz lens is quicker in action 
mon glass lens of the same aperture, focus and thick- 

lartz lens is very slightly quicker than the double 
n of achromatic lenses ; but it will not aflFord any 
so sharp details even under the smallest diaphragms. 

lens camera with J inch aperture" is, therefore, very 
;ing " an approximatively perfect camera." 
simple pin-hole will not compare under any circum- 
b the commonest glass lens ; as it gives no sharpness to 
5, and requires from three to seven minutes exposure, 
ost sensitive collodion. This lack of sharpness might 

predicted theoretically. To give sharpness to the 
pin-hole must be as small as the smallest detail in the 
red, say the ten-thousandth of an inch, otherwise the 
;ht from a single point travelling such paths as are 
in the diagram produce necessarily a blurred image ; 
2,) i. e., sharpness will be 2. 

on to the smallness of the 
Qow as a pin-hole of the 
inch in diameter requires 
lost sensitive collodion an 
of several minutes, it is 
hat a hole the ten-thou- 
in inch in diameter would 
exposure entirely impracticable. We are compelled, 
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therefore, to regard Sir David Brewster's pin-hole camera as an 
optical as well as a pbotographical absurdity. 

4. The diaphragm for lenses 6 inches in focus, can be reduced 
down to about an aperture of one-tenth of an inch with a ven 
decided improvement in sharpness, if the compound microscope 
is used to focus with on a plam glass focussing plate ; but when 
we reduce the aperture below this there is a loss of sharpness; 
owing, it may be, to the approximate parallelism of the rays. 

5. A good use for a pin-hole camera would be as a simple 
instrument for testing the sensitiveness of collodions, and I would 
recommend it for this purpose. 

Troj University, August, 1861. 



Abt. XXXI. — On the Age of the Bed Sandstone formation of Ter- 

moni; by E. Billixgs.* 

I HAVE lately been examining a tract of the Calciferous sand- 
rock which lies on the boundary line between Canada and Ver- 
mont on Missisquodi Bay. The rock is exposed here in lone 
parallel ridges, over an area of eight or nine miles in length ana 
from one to three in width. On the east side of the exposure 
there is a ridge of greyish sandstone which I traced south across 
the boundary line, after crossing which it soon becomes inte^ 
stratified with thick beds of rock of a chocolate red or brown 
color. It is here the typical red sandrock formation of Prof. 
Adams. Hearing that Dr. G. M. Hall and Rev. J. D. Perry of 
Swanton had discovered trilobites near this place I called upon 
them and they kindlv conducted- me to the locality. It is al)0ve 
two miles south of tlie line and one mile or a little more east of 
the Highgate Springs. The individual fossils are abundant in the 
red sandstone out I could find only two species, a small Theca 
and a Conocephalites, Of the latter we found only the head bat 
the specimens are very numerous and some of them well pre- 
served. The species resembles Bradley's C. minutiis but is a 
little larger andf I think quite distinct therefrom. It is a true 
primordial type and if we are to be guided at all by Palaeontol- 
ogy we cannot regard this rock as lying at the top of the Lower 
Silurian but at the very base of Barrande's Second Fauna if not 
indeed a little lower. It is therefore not the Medina Sandstone 
but a formation somewhere near the horizon of the Potsdam. 
This accords exactly with conclusion drawn from the evidence 
afforded by the fossils discovered by our survey at Quebec last 
year. 

Museum of the Geological Commission, Montreal, Canada, Julj 22, 1861. 
* In a letter to one of the Editors of this Journal. 
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Aht. XXXn. — Agricultural Chemistry — Soil-analysis: Notice of 
the Agricultural Chemistry of the Geological Surveys of Kentucky 
and Arkansas;* by Prof. S. W. Johnson of YaJe College. 

In no country has there been so miich popular appreciation of 
practical science as in the United States of America. Scarcely 
one of the States is without its volume or volumes of Geological 
and Natural History Reports, and though some of them have 
been content to confine the work to the merest outline of the 
general and industrial geology of their territory, and have ex- 
pended but a few hundreds or dollars in the undertaking, others, 
like New York, have embraced all the branches of Natural Sci- 
ence in their survey, have prolonged the work of exploration or 
elaboration througn many years, and have devoted money to 
these objects with unsparing hand. 

The results of these surveys as they stand recorded in the 
numerous volumes published by the States and by the General 
Government, are of very unequal merit, as might be expected 
finom the wide range of country explored, from the various diegrees 
of interest and appreciation governing the many Legislatures 
which have authorized these labors and from the exceedingly 
unequal ability of the individuals charged with their execution. 

These explorations have originated in all cases with our scien- 
tific men. It is their influence either brought to bear immediately 
Qpon the legislative bodies, or exerted less directly through 
cultivated and public spirited persons to whom the possible 
benefits of geological surveys have been explained — that has 
aeoomplishea this vast work. 

The enterprises of which we speak being sustained pecuniarily 
It the expense of the people, and depending from year to year 
n many cases upon the popular vote, it has been not only politic 
>ut right to exhibit at the outset the prospects of pecuniary 
leturn for the required outlay of means, as an inducement to 
nipi>ort such undertakings. It has been no less proper in pre- 
tenting the results of the surveys, to lay stress on the discoveries 
laving industrial bearings which are tne fruits of the work. 

In those States where large quantities of metallic ores occur, 
he interest of capitalists engagea in mining has often sufficed to 
naugurate a geological survey. In other states the agricultural 
lentiment has had to be operated upon. 

Great results have been promised to agriculture from the appli- 
»ttions of geology and chemistry, and a great deal of labor nas 

♦ let, 2d, 8il ftnd 4th Reports of the Geological Survey of Kentucky 1854-60: 
!d Report of the Geological Reconnoisance of Arkanfias, 1860: Agrricultural Chem- 
■tiy and Geology by Dr. D. D. Owen, principal Geologist, and Dr. Robsbt PETift, 
3iemical Assistant. 

Am. Joub. Sgi.— Sboond Sebieb, Vol. XXXII, No. 95.— Sept., 1861. 
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been performed in the attempt to satiafj the hopes that ban 
been tlius excited. 

The chief object of the present notice is to inquire what ba 
been really acconij^lished for the good of the fanner, by the 80- 
entific surveys that have been hitherto prosecuted in thiscountrj. 

The labors of Dr. Peter in connection with the Kentucky and 
Arkansas Surveys being the most recent and extended attempt! 
of this kind, we shall make them the basis of our inquiries. 

If wo except a few })ages of general remarks on the theory of 
vegetable nutrition, &c., which while useful to the practical reaSera 
of the Koport conUxin no new facts or principles, — the whole 
effort of Dr. Peter has been concentrated on the analysis of soils, 
marls, rocks and ashes. He publishes in the four Kentucky Be- 
])orts analyses of 375 soils, and in the Arkansas Report, 187, in all 
562 soil analyses. Iksiiles, we find the results ot examinations 
of 145 rocks, shales, &c., and of 38 ashes of plants, making a 
grand total of 795 agricultural analyses. 

The agricultural fruits of the surveys of Kentucky and Ai- 
kansas are then to be sought in these analyses. 

It certainly will strike all that the amount of work performed 
by Dr. Peter is unusually great. It is now but six years sinoe 
the Kentucky survey wa.^ commenced and in that time the Dr. 
has not only analyzed 795 soils, but has executed 516 analyses of 
ores, slags, mineral waters and coals, making an average of two 
analyses for every three days of this whole j>eriod. This labor 
Dr. Peter states he has accomplished with the help of one intelli- 
gent assistant, and by a special organization of his laboratory 
and his operations whereby the utmost economy of time was 
secured. We have had such experience of the advantages of a 
similar system, that we are not prepared to doubt that the chemist 
who adopts a plan of analysis which fully satisfies him, and from 
which he never departs, may execute such an amount of work. 
At the same time we must bear in mind that the only control 
Dr. Peter oflFers for the accuracy of his results is, that the sum of 
the weights of the separated ingredients equals their original 
conjoined weight, no time being allowed to repeat a determina- 
tion, or to prove the i)urity of a precipitate. 

The Analytical Process followed in these analyses is not by 
any means so minute and full as we should be warranted to 
expect^ when their author declares (4th Ky. Rep., p. 57) that 
"such a work to be eminently useful must be thorough and 
exhaustive;" for soluble silica, chlorine, nitric acid and ammonia 
are not at all estimated, and the condition of the iron, whether 
protoxyd or peroxyd, is not noticed. It is worthy of notice that 
carbonic acid and lime are always present in atomic proportions 
in the soils latterly analyzed, no excess of either ingredient being 
mentioned in the results. Carbonic acid however is not noticed 
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in the description of the analytical process, and that figuring in 
the analyses does not appear to have been directly estimated, 
but to Kave come from the oxalic acid of the reagent shelf. 

If, as might easily happen, the contrary not being proved, a 
portion of the lime dissolved by hvdrochloric acid exists in these 
soils as silicate, sulphate or phosphate, then the assumption that 
it is united to carbonic acid mtroduces an error into the summing 
up (which in many cases is exactly 100) and shows that a quan- 
tity of some other ingredient has been overlooked. 

"For the estimation of phosphoric acid a highly modified form 
of Sonnenschein's process is employed, but our author does not 
give the figures which prove that his changes are improvements. 

Admitting however that the analyses are correct — we next 
inquire what is their value — ^what useful deductions from them 
appear in these Reports. 

In the introduction to Vol. i, Kentucky Survey, page 13, Dr. 
Owen says: ''By consulting the numerous interesting results 
obtained by the chemical analyses of the soils embodied in the 
pages of this report, abundant evidence will be gathered of the 
vital necessity of wide dissemination amongst the farming com- 
munity, of the knowledge to be obtained by a correct insight 
into their chemical constitution." In the same volume, page 
873, Dr. Peter remarks that he was impressed " that when the 
composition of our Kentucky soils and minerals in general, is 
once accurately established, their applications to our wants and 
uses would be obvious to all well informed persons. He has 
therefore consumed the time mainly in the analyses, and made 
up his report principally of the results." 

In the agricultural section of the Arkansas Survey, p. 47, Dr. 
Owen says : — " principally from chemical soil-analyses can the 
agriculturist form an intelligent opinion as to the comparative 
fertility of soils, and their suitability to the growth of certain 
plants, as well as judge what applications may be required in the 
way of lime, bone earth, plaster of Paris, ashes, or salts of pot- 
ash, soda, Ac." 

Dr. Peter, in the same volume, page 166-7, observes: — "It is 
believed that by no other mode than by chemical analysis or by 
the more tedious and laborious method of actual experience, in 
cropping for a series of years and publishing a record of the 
same, can the actual nature, capabilities and value of the various 
soils of a State be presented to the public ; and tliat by institu- 
ting this Geologico- Agricultural Survey, the State of Arkansas 
not only aids materially in the progress of the general science 
of the civilized world, and that of the soil in particular, but 
takes the most effectual mode of making known to the cnlight- 
t ned immigrant her agricultural riches. In this she has followed 
the wise lead of the older state of Kentucky, in which, since 
the institution of her geological survey, the value of the land 
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in the regions examined and reported on has been very greatlj 
enhanced." 

In the Agricultural Geology of Kentucky, Report 2d, p. 9, 
Dr. Owen says: "Placing implicit reliance on the capabilities (^ 
chemical science to indicate by the analyses of soils, the ingre- 
dients removed by the cultivation and harvesting of successive 
crops, it was hoped that by collecting samples of the virgin soil, 
and of the same soil from an adjacent old field, that not only 
the different substances assimilated out of the soil could be as- 
certained, but also the exact proportion of these so that the far- 
mer might know precisely what must be restored to the land to 
bring back its original fertility." 

These quotations sufficiently show what were the opinions 
which led our author to devote such an amount of labor to the 
analysis of soils, and indicate in general, what results were ex- 
pected. 

In the 2d Arkansas Report, p. 49 et seq.. Dr. Owen " proceeds 
to explain in what way soil-analysis becomes of value to the 
farmer." He desires " to call particular attention to this subject^ 
because the opinion has been expressed even in this year (1860), 
and by those having a hi^h standing in the scientific world, that 
chemistry is incapable of conveying any useful informatioD to 
the farmer by analyzing his soil." 

On the six following pages of the 2d Ark. Rep., and on page 
80 of the 4th Ky. Rep., Dr. Owen gives the most complete rismi 
of the teachings of soil-analysis which we are able to find in 
the five volumes before us, and as these are his latest writinjjs 
on the subject, and as he then had the data of 389 analyses, viz. 
of 187 Arkansas soils and 202 in the three volumes of the Ken- 
tucky Report, — these being refrered to on the pages we are quoting 
from, — we are warranted in considering what he has here pre- 
sented, as embodying the strong points in favor of soil-analysis. 
We will notice them separately as gathered from both Reports. 

Ifit. " Any one who will take the trouble to inspect the analy- 
ses of the 187 Arkansas soils will see that the relative propor- 
tions of the eleven mineral constituents of these soils is very 
accurately given." — 2d Ark. liep,, p. 49. 

If we admit fully that Dr. Peter's analyses represent with 
fair accuracy the composition of the two grammes of soil he ex- 
perimented with in each instance, we do not therefore allow 
that the composition of "these soils" considered as representing 
geological formations, or large agricultural districts, or even 
single fields, is "very accurately given." 

Here at the outset the distinguished gentlemen who have con- 
ducted the 'geologico-^ and * chemico-agricultural' part of the 
Kentucky and Arkansas surveys have taken for granted, what 
being an error, overturns their whole reasoning, and renders 
their soil-analyses comparatively worthless. 
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Tears ago, following the teachers of agricultural chemistry in 
tiis country and England, we believed that soil-analyses were 
dapted to be of exceeding use to farmers. Having practised 
nalytical chemistry sufficiently to undertake the work, we pro- 
eeded, when on a vacation visit, to collect some farm soils for 
le purpose of applying our skill and knowledge. On putting 
own the spade and post-augur into the drift overlying the low- 
5t Silurian of Northern New York, wc were at once struck 
rith the difficulty of procuring an average specimen. The soil 
yr a depth varymg from two to six inches was quite fine, but 
elow tnat depth largely mixed with gravel. On comparing 
ifferent samples taken n'om a small area, it was plain that the 
oil was not a fit subject for analysis. The relative quantities 
f organic matter as indicated by the color of the surface of small 
tones, — some quartz and granitic, others slate and limestone 
f several geological members, — were astonishingly variable. 
lere we found the soil sandy, there it was clay. To take a 
ample from one place was to do obvious injustice to the sixtv- 
cre field. To take it from a dozen places would not render tne 
election of a fair sample any more certain. Then as to depth 
—was it proper to go down six inches, one foot, or how far? 
lad the field been a bed of iron ore, assavs of a dozen samples 
aken from different parts would have indicated very satisfacto- 
ily the general value of the deposit, would have served as data 
or buving and selling the property, because the worth of an 
mworked bed of such ore depends less upon its content of iron 
ban upon external circumstances which aflfect the extracting of 
he metal. Had the field been covered with rich dressed copper 
»re to the depth of six inches, it would have been necessary to 
livide it up into small parcels of a few tons, average these care- 
ully and as carefully assay each one. No one would risk pur- 
chasing a hundred thousand tons of copper ore on the analysis 
rf one or of a dozen samples, because it is impracticable to in- 
ermix or average such a mass of material as that a dozen sam- 
iles shall accurately represent it. 

We hold it therefore as the first objection to soil-analyses that 
o procure a specimen which accurately and certainly represent a 
ield or district, is practically impossible in the majority of cases, 
ind if possibky requires a series of analyses to prove the fact. 

This argument applies with the greater force when we con- 
wder how small a proportion of the ingredients of a soil are of 
iny immediate use in feeding crops. The really active nutrient 
natters of a soil are not reckoned by per cents nor by tenths of 
3er cents, but by the minutest fractions. 

A heavy crop of thirty-seven bushels of wheat, grain and 
straw included, removes n*om an acre of land but 800 lbs. total 
)f mineral matters. According to Dr. Peter's weighings on some 
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of the Kentucky soils, we may assume, that taken to the depth ^ 
of a foot, an acre of soil weighs 8,000,000 lbs. All that is re- 
moved by the lieaviest wheat crop then in one year is but TT>TTf) 
or 0-0038+ per cent. 

It follows that the annual removal of the heaviest crop of 
wheat from a soil for 100 years diminishes its mineral matters 
by less than 0*4 per cent. If then, in the selection of a sample, 
the average composition is departed from to the amount of i 
parts in 1000, the analysis may misrepresent the soil, by the 
value of 3700 bushels of wheat per acre, or by what represents, 
so far as mineral ingredients can, the fertility of a century. 

What freaks and accidents is not the soil-analyst the sport of? 
A bird, squirrel, or dog relieving nature at the spot where he 
collects his sample, innocently magnifies the phosphoric acid or 
alkalies of the surrounding thousand acres a hundred fold. 
The soil gathered toward the end of a long rain, whereby its 
soluble matters are carried deep into the subsoil, is declared poor, 
by analysis, whereas if taken after a fortnight of drougDt it 
mi^ht appear extraordinarily fertile. Boussingault found in his 
rich garden soil in June, during wet weather, 000034 per cent 
of nitric acid. In the following September, after a period of 
dryness, it contained 0*0093 per cent, or twenty-seven times as 
much as in June. This ingredient is indeed more liable to fluc- 
tuation in amount than any other, both because it is formed in 
the soil, and because it is not subject to the absorbent action 
which the soil exercises over most other of its soluble constitu- 
ents; but the same variation ocxiurs among the other ingredients 
according to the direction of the capillary movement of the soil- 
water, though in less degree. 

Independently however of all considerations and calculations 
like the above, we have proof — evidence at least that supports 
these considerations, and has never been publicly refuted — that 
it is practically impossible to obtain average specimens of the 
soil. I refer to investigations made as long ago as 1846-9 under 
the direction of the Prussian ^^ Lander Oekonomie Collegum" 
and reported by the distinguished Magnus. The account of 
these experiments is given in detail in Erdmann's Journal fur 
Praktische Chemie, vol. xlviii, pp. 447 et seq. 

The ^^ Landes Oekonomie CoUeyium" at that time carried on 
systematic experiments in agriculture at fourteen distinct stations 
scattered through the Prussian domain. The trials which we 
now speak of, were made for the ostensible purpose of studying 
the exhaustion of the soil by cropping. The plan was to analyze 
the fourteen soils, the history of which for years previous was 
accurately known, then crop them with rape until " exhausted,'' 
then compare together the original composition of the soils with 
their composition after exhaustion, taking into account as wellf 
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composition of the crops removed. The research began 
collecting and analyzing the soils. In order to meet as far 
sssible the difficulties of securing average specimens, equal 
ons of the soil of each field were taken with the spade at 
>T twelve different points, and thoroughly intermixed ; each 
)le was then passed through a sieve, the holes of which were 
square lines m area, so as to remove all coarser stones, then 
1 well worked over to complete the mixture. Of each sam- 
hree separate portions were analyzed, in most cases by dif- 
it operators. The analyses were made by, or under the 
ance of, the ablest chemists of Germany. They were made 
rding to a prescribed scheme, and that there should be no 
m to slight the work, the work was paid for. It is true that 
^tical chemistry was not so advanced in 1846 as now. It is 
that the methods then practised for estimating phosphoric 
and some other substances were not as perfect as they now 
but for the most part the analyses then made are as accu- 
as any that could be executed to-day. It cannot be sup- 
d for a moment that analysts like Bammelsberg, Bodecker, 
;h, Debus, Knop, Ueintz, Krocker, Marchand, Weidenbusch, 
lenschein, Varrentrap, Weber, &c. &c., would by fault of 
lod or by carelessness return anything but results that were 
rate, as far as it was possible to make them such. We cannot 
ose that their determinations of lime, oxyd of iron, potash 
sulphuric acid, substances estimated then Dy the same meth- 
hat are now employed, would vary if they were supplied with 
Dgeneous material to operate upon. But let us look at some 
leir figures. We tabulate a number of them taken at ran- 

• 

»f 



iau, 



Dsund, 



e, 



Lenfelde, 



a. 
h 


Lime. 

0-39 
0-75 
0-25 


Potash. 
0-93 

2-06 

012 


Sulphuric acid. 
008 


Phosphoric aoid. 
0-06 

0-17 

0-40 


t/a 

c. 


0-02 


a. 
b, 
c. 


0-802 
0039 
0-715 


3-825 
0-490 
0-792 




0-042 
0046 
0007 




0-004 


a, 

b, 
c. 


1-692 
0-614 
0-728 


3-531 
1-289 
1-243 


0-050 
0-038 
0-241 


0-051 
0-010 
0-121 


a. 
b. 
c. 


2312 

2-67 

3-391 


1-112 

1-14 

0-201 


0-040 

003 

0-022 


0-057 

0-20 

0-014 


a, 
b. 


0-420 
1-081 
0-461 


M55 


0016 


0-004 
0-418 
0-071 


1-4j6 


0015 



we run over these figures and those of the entire series of 
yrses, we find that diilerent determinations disagree to such 
intent as to make it the sheerest folly to base any calculation 
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of the value of the soil upon analysis. Some of the analyn 
agree sufficiently to show that accordant results are possible if 
uniform material be taken ; but the grand result of the investi- 
gation is that the difficulties of getting a unifonn material ue 
exceedingly great. Again, wc must remember that in the can 
before us, the three examinations of each soil were made upon 
portions of one carefully mixed sample. What would haw 
oeen the result had each chemist received a sample collected 
separately from all the others, and from different parts of the 
field! 

Dr. Peter mentions these analyses of the Landes Colhdum^ 
and quotes a few of the results on page 187 of the 8d Kentuckj 
Eeport. He believes however that these discordant results cb 
not invalidate soil analyses when made as they may be made 
with " means and appliances now at the service of the analytical 
chemist" and thinks ''this statement however hazardous it may 
seem will be found to be sustained" in his Report. 

In the Report before us however we do not find anything to 
sustain Dr. Peter's view. He gives, so far as we have discovered, 
no duplicate analyses, to show what accuracy his methods admit 
of on the same sample, much less does he prove by analyses of 
specimens separately gathered from the same field, that it is easy 
to procure an average material for analysis. Until this proof tt 
produced the evidence is in favor of our view. 

Having shown how small an error in sampling may affect the 
chemist's estimate of a soil, it is not out of place to insist for a 
moment, that a similar error in the analysis itself, must have the 
same result. In running over 200 pages of Dr. Peters 4th Ken- 
tucky Report, we find five analyses of soil in which there is a 
gain of from five to eight tenths per cent; we find twenty -three in 
which there is a loss exceeding five tenths per cent. In thirteen 
of the latter the loss is eight or more tenths, in eight instances 
the loss is one per cent or more, and in one case is one and eight- 
tenths per cent. We should scorn to notice little matters like 
these, errors which are inseparable from the best manipulation 
and the best processes, were it not that in soil analysis it is pre- 
cisely the small quantities which alone have any importance. 

We find in Dr. Peter's work, as in the work of all who have 
preceded him in the analysis of soils from Davy and Sprengel 
down, evidence that the best endeavors in this line of research 
are entirely incommensurate with the desired results. 1 

It may be objected to this criticism of the analyses that the 
loss or gain must be distributed among the twelve ingredients 
determined. It is true that there is a probability that such dis- 
tribution would be just; but this is bv no means certain^ and it 
is equally true that this being done tliere is still force in the 

criticism — ^for the four-tenths per cent of the soil which a cen- 

j 
1 
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wheat crops would remove, likewise consists of twelve 

3DtS. 

2d result of these analyses, according to Drs. Owen and 
s what the former (4th Ky. Rep., p. 88) declares to be 
3ral law " ** now established," viz., " that soihanalysie le 
of showing the exhaustion in land of the mineral food of 
*y continual cropping J"* 

ihow the removal of soil-ingredients by cropping, the 
AS followed of collecting soils from contiguous helos, one 
;h had been " cultivated" while the other was in its virgin 
On comparing the analyses it was found that in seventy- 
ases out of seventy-nine, a loss had occurred in the 
lich had been in use without manure from ten to fifty 
In eight instances, however, the analysis failed to show 
result, owing to local causes, the soil of the old field 
>ased on a sub-soil richer than was the virgin field, or the 
d having received washings of more elevated lands, &c. 
admitted richness of the old over the new soil in these 
xceptional cases, is expressed by hundredths of per cent, 
il Nos. 982, virgin, and 983, cultivated, differ by 0-066 per 
potash. Soils 1144 and 1146 by 0032 per cent of phos- 
acid. Soils 1204 and 1205 by 0*092 per cent phosphoric 
Soils 1207 and 1208 by 033 per cent potash. Similar 
IS likewise show the amount of deterioration in the other 
^-one cases. We adduce two instances pointed out by 
ber in the 3d Kentucky Report, p. 207, and one given on 
of the 2d Arkansas Report : 



Garb, or lime. 


Majcnesia. Phmiphorlc acid. 


Potash. 


n Roil, No. 657, 


0-345 


0-335 


0-181 


0-156 


oil. No. 558, 


0-215 


0-465 


0-103' 
0078 


0101 


-ence. 


0-130 


0-130 gain. 


0-055 


n soil, No. 738, 


0-180 


0-444 


0-179 


0-256 


ield, No. 789, 


0-145 


0-388 


0-163 


0-179 


■ence. 


0-035 


0-056 


0-016 


0-077 


Q soil No. 288, 


0-121 


0-371 


0-127 


0-116 


ield, No. 289, 


0-021 


0-371 


0-053 


0097 


•ence. 


0-100 


0000 


0-074 


0-019 



were prepared to find these differences much larger. It 
at a glance that they fall within the errors of Dr. Peter's 
lanipulation, and when we assert that of ten analyses of 
st homogeneous material made by the same analyst under 
St favorable circumstances, five would differ among each 
by an amount equal to the quantities upon which this 
"al law " is supported, we assert what every competent 

printed twtntyoT\e, on p. 81, 4th Kentucky Rpport. 

printed on p. 207. 3il Ky. Rep , where the difference is made 0046 inttead 
ai given above from the tabulated analyses. 

>UB. ScL— SsGOin) Sebies, Vol. XXXII, No. 95.— Sept., 180L 
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analyst knows to be true, and what moreover pronounces moit 
emphatically upon the value of such investigations. 

It is therefore our conclusion, that while, as has long bea 
known, the soil loses in mineral matter what the crop ffains,itiB 
doubtful if in any given case chemical analysis can indicate this 
dilference with certainty, for the reasons that the ac<cidentj$ which 
affect analysis make the limits of inaccuracy, to cover more thin 
the loss by years of cropping. When we take into account the 
changes that are constantly progressing in the soil when under 
cultivation — changes by which the disintegration is hastened, 
changes by which it is made in many instances more retenliTe 
of soluble matters — when we remember that most cultivated 
crops, although they carry off in seed, stem and foliage a quan* 
tity of mineral matters, yet derive these in part from a deplh 
below the range of analysis, and in their roots or stubble, leaw 
upon the surface, salts brought up from a considerable depth— 
we perceive that the problem is so complicated with compensa- 
tions and variable quantities as to put it beyond the reach of 
quantitative chemical analysis. 

If, in any case, soil-analysis does show or appear to show the 
exhaustion of the soil, it is however, the appeal to experience 
which proves it, and as this is the first, most obvious, and an 
eniirely sufficient proof, we do not see the value of the "law" 
that has 10 per cent (eight-seventy-ninths) of exceptions, the 
existence of which like that of the rule itself, is only to be 
established by comparison with the plain agricultural fact. 

In short, if we admit the result as Drs. Owen and Peter would 
have it — of what use or interest is it? 

The 8d point, is that analysis shows **the peculiarities of the 
soils derived from different geological formations." Says Dr. 
Owen, '^ these analyses most distinctly show that certain geolog- 
ical formations impart to the soil more of the important mine- 
ral fertilizers than others." The reader will be able "to see 
that it is those formations which are composed of easily disin- 
tegrating materials, which, all other things being equal, yield the 
soils richest in phosphoric acid, lime and potash ; and at the 
same time contain the quantity of alumina and oxyd of iron 
necessary to render them sufficiently retentive and attractive of 
atmosj)heric water and ammonia; therefore these soils are the 
best adai)ted for those grains and crops which require the largest 
proportion of these ingredients." " lie will moreover be able 
to trace the gradual diminution in the proportion of the more 
important mineral ingredients, down from these extraordinarily 
fertile soils derived from the highly fossiliferous, argillo-calca- 
reous beds of the lower Silurian, the Cretaceous and the Tertiary 
systems of the West; through the silico-calcareous soils of the 
upper Silurian, Devonian and Sub-Carboniferous limestone strata, 
in which fossilis are either more sparingly distributed or, in some 
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oases almost wanting, and whicli are far less easy of decomposi- 
tion ; thence through the argillo-silicious soils of the Coal meas- 
ares with only locally organic remains, and these chiefly of plants, 
down to the more purely silicious soils prevalent where the 
aoD-fossiliferous sanastoncs of the Coal measures and of the 
Millstone Grit, prevail to the exclusion of cither shales or lime- 
itones and which afford the most unproductive soils as 3'et an- 
alyzed." While it is to be expected that rocks of complex origin 
rich in organic remains — which are evidences that the rocks them- 
selves originally resulted from the deposition of the washings of 
fertile lands — should yield richer soils than sandstones or lime- 
stones, we do not see that analysis of the soil makes the fact 
more evident Knowledge of the composition of a rock enables 
08 to judge in a general way of the value of the soil, so far as 
this depends upon chemical characters. We do not see what is 
^ined by further analyses of the soil. It would appear that the 
oheap mental processes of deduction or inference may accomplish 
here in a moment all that an expensive analysis can show. 

We fail moreover to perceive that analysis shows " the pecu- 
liarities of the soils derived from the different geological forma- 
tions." In a cretaceous or limestone soil we of course expect to 
Bad much carbonate of lime, and in a sandstone or millstone grit 
Boil much insoluble silica or silicates, but the quantities of phos- 

S boric acid, potash and sulphuric acid do not appear to bear any 
efinite relation to their geological origin. It is impossible to 
represent the composition of the soil of any geological formation 
by a typical statement of percentages, or to point out its pecu- 
liarities further than by an undefinable more or less. Although 
Kentucky and Arkansas lie mostly or altogether beyond the 
influence of drift, yet the action of running water in its con- 
stant passage from hill-top to valley has to a great degree oblite- 
rated from the soils those peculiar differences to be found among 
the rocks from which they have been derived. 

A careful examination of the analyses recorded in the Arkan- 
sas survey shows that the average composition of the eight soils 
analvzed from the Lower Silurian and of the fourteen from the 
millstone grit, compare as follows, in regard to the more im- 
portant ingredients: 

Phosphoric Sulphuric 

Garb. lime. Mo-^nnsia. ocid. acid. Potash. 

Lower Silurian, average of 8 soils, 0*533 0485 0184 0052 0355 

If iUstone grit, " 14 ^ 0-215 0531 0180 0057 0148 

Here we see that the soils of the poorest formation are inferior 
to those of the richest only in carbonate of lime and potash. Of 
the soils of the millstone grit, nine are richer in carb. lime than 
the poorest of the Silurian, and five of the former contain more 
potash than the poorest of the latter. On the other hand but 
two of the Silurian soils have higher percentages of either carb. 
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lime or potash, than Uie richest soil of the millstone grit If 
these figures demonstrate anything, it is the fact, that no geolog- 
ical formation has the absolute monopoly of either barren v 
fertile soils. If the analyses of Dr. Peter show the " peculiari: 
ties " of the soils of any geological age, then certainly then 
peculiarities are not remarkably peculiar ! 

Onpage 50 of the 2d Ark. Rep., Dr. Owen remarks as follows; 

" With the table of the composition of the ashes of plants tc 
refer to, appended to this Report, and after becoming acquainted 
with the usual proportions of mineral constituents in an aveiM 
soil, information which is easily acquired by looking over tD< 
table of soil analyses in this Report, it is easy for any individoal 
to see, when he is provided with a reliable analysis of his soil, 
not only to what crop it is best adapted, but what kind of min- 
eral fertilizers, if any, it requires as a manure, and how it com- 
pares in fertility to the various grades of soils from other fanu 
and other states. Is not this knowledge of some value to du 
farmer?" 

The above, we are of opinion, proceeded rather from the 

onerous heart than from the critical brain of its lamented author. 
!ad he attempted to do the things which he believed to be so 
easy^ we are sure his statements would have lost somewhat d 
their directness and would have appeared in a form highly modi- 
fied from the above. '* The usual proportion of ingredients in as 
average soil." What is an average soil? Our only way of 
deciding what is such a soil consists in noting the average yield 
of soils. But the yield depends not alone on the soil, but upon 
climate, weather, tillage and various incidents and accidents. It 
depends not on the composition of the soil — not on the "propo^ 
tion of ingredients" alone, but likewise on the condition of 
those ingredients, their state of combination, their solubility. It 
depends also on the physical characters of the soil, which deter- 
mine the relations of the crop to the essential conditions of r^- 
ulated heat and moisture. Ihe soil is not less important to the 
plant in its function of home than in its function of food, the lodg- 
ings are of equal influence with the board. It is a nice work to 
balance these varying circumstances, many of which have as yet 
in our science, no shadow of a numerical expression, and then to 
say how many thousandths of a per cent of potash, lime, phos- 
phoric acid, &c., belong to the " average soil. 

Dr. Peter has indeed attempted to show the degree of availa- 
bility of the elements of the soil by the following process. "A 
quantity, generally thirty grammes of the air-dried soil is 
placed in an eight-ounce strong vial, with a close fitting stopper, 
and the bottle is filled up with distilled water which nas oeea 
charged with pure carbonic acid gas, under a pressure of about 
two atmospheres. The bottle is allowed to remain for about a 
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month at a temperature about that of summer heat" The 
matters thus dissolved were then analyzed as usual. These 
results have this value, they show that the water of the soil is 
capable of dissolving all the elements of the food of plants. 
They furnish moreover a rough comparative view of the availa- 
ble matters in different soils. Beyond this we cannot attach any 
value to them. 

We now come to Dr. Owen's 4th result of soil-analvses, 
embodied in the above quotation, and repeated on p. 30 of the 
4th Kv. Rep., viz : its power of indicating ** the suitability of 
bhe soil for any particular crop." Closely related to this is the 5th 
item, viz., that analysis can show " what addition any soil, either 
Qncultivated or cultivated, requires to render it productive and 
remunerative for any given crop ; and, of course, the deficiency 
in the soil of one or more of the eleven elements determined by 
chemical analysis." 

We cannot help feeling that the above assertions which are 
here made unqualifiedly, were intended to be understood with a 
large amount of reserve and subject to various conditions. Oth- 
erwise we must regard them quite unjustified, if not absurd. 
The chemical analysis of soil reveals nothing as to its tenacity or 
lightness, its porosity or retentiveness for water, yet these pnys- 
ical and mechanical conditions more than anything else determine 
the adaptation of a soil for any particular crop. The best grass 
lands are not the best wheat lands — and although it would 
scarcely be questioned that wheat requires a richer soil than 
grass in order to produce an average crop, and although as we 
know, it often happens that many successive hay crops may be 
removed from a meadow without sensible diminution of the 
yield, while uninterrupted cropping with wheat nearly always 
reduces the capacity of the soil in a very few years below a 
profitable point; yet each average hay crop removes from a field 
more of every ingredient of vegetation than the grain and straw 
together of an average harvest of wheat. 

Such at least is the testimony borne by the most recent and 
trustworthy data. Dr. Anderson of Glasgow basing his calcula- 
tions on tne best analyses and on the extensive agricultural 
statistics gathered in late years by the Highland and Ag. Society 
of Scotland, makes the following estimate of the amount of the 
principal ingredients removed from an acre by average crops of 
seven staple British farm products. See table on next page. — 
IVans. Highland and Ag. Soc^ 1861, p. 568. 

On comparing the amount of matters removed from an acre 
by the wheat and hay crops, we find that the latter requires four 
times as much potasn, lime and sulphuric acid; twice as much 
silica and one-fifth more nitrogen. 

Again we know that oats are raised on soils which are consid- 
ered too poor for the profitable production of wheat, and the 
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le shows us that an average crop of oats requires more of 
iTj mineral ingredient than is needful for a corresponding 
eat crop. 

[n fact, wheat is the crop, to grow which continuously requires, 
ording to universal agricultural experience, land richer than 
.t needed for any other of the seven crops whose chemical 
tistics are given in Dr. Anderson's Table, and notwithstanding, 
ih exception of barley and the potato-tuber, it removes the 
St from the soil. 

The farmer knows that wheat delights in a deep, rather heavy 
I, one which holds moisture well, and yet is not wet. Barley 
i oats flourish on soils that are too dry and light, and grass 
those which are too wet for wheat. 

But how does the matter stand when these external conditions 
! taken into account? Does not analysis aid us then in a 
)d degree ? Let us take a case similar to what has repeatedly 
lurred in actual practice. We have a soil which as the result 
long cultivation or from natural deficiencies, is incapable of 
Iding a remunerative crop of wheat. Its texture is good, it 
I produced wheat abundantly, and needs nothing but a little 
the right kind of manure to restore its power of giving a 
p. We put upon it Peruvian guano at the rate of 800 lbs. 
• acre, and the harvest is a good one. The entire addition to 
\ soil is but y^ifSSTTths = one hundredth per cent. The 
ounts of phosphoric acid, of alkaline earths and nitrogen 
led, are for eacn, but one six-hundredth per cent of the soil, 
:en to the depth of a foot. These quantities are rather minute 
even the improved analysis of the present time to estimate 
«essfully. 

Dalculations like this show that the chemist cannot discrimi- 
:e by his analysis between; 1st, a soil which is unproductive 
m the temporary exhaustion of some of its available ingre- 
nts; 2d, the same soil which is rendered fertile again for a 
ir by the use of 300 lbs. of guano ; and 3d, the same, made 
2r-rich so that nothing will grow on it, by an application of a 
I of guano. 

3n page 18 of the 2d Ky. Rep., Dr. Owen remarks as follows : 
)uring last summer a soil was collected in Bullit county, from 
old field which had been fifty or sixty years in cultivation, 
i which will now no longer produce clover. I venture to 
jdict that when the analysis of this soil shall be completed it 
1 be found to be deficient in some of these constituents,* and 
J analysis will probably show what other green crop might 
iceed better for the renovation of such land." 
Dn page 230 of the 3d Ky. Rep., Dr. Peter gives the analysis 
this soil, and says, *• The inability of this soil to produce clover 

* The mineral ingredieDts of planti. 
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is explained by its very small proportion of lime, and rather 
small amount of sulphuric and pbospboric acids. The addition 
of plaster of Paris or some of the calcareous marls would prob- 
ably restore it to the capability of supporting a clover crop." 

The percentages of the ingredients which Dr. Peter considers 
deficient, are as follows : 

Carbonate of lime, - - . 0072 =lime 0040 

Sulphuric acid, - - - 0066 

Phosphoric acid, - - - 0*070 

Small as are these quantities, the smallest of them, viz., that 
of lime, yet amounts to 1200 lbs. per acre, which is enough to 
supply 10 clover crops of 3 tons each, and as by the analysis it 
all exists in the form of carbonate, it must all be available. We 
know from the vegetation experiments of Boussingault, Ville, 
and Sachs, that plants are capable of absorbing from a limited 
amount of soil the whole of any soluble nutritive substance pres- 
ent, provided its quantity be no more than the plants require, 
and the other elements oif fertility are at hand in excess. 

Twelve or thirteen years ago, Dr. Anderson in his capacity of 
Chemist to the Highland and Ag. Society of Scotland, had occa- 
sion to investigate two §oils wliich bad become " clover-sick," 
and he caused them, together with similar adjacent soils which 
still produced clover, to be most minutely analvzed. Without 
reproducing his figures, which may be found in tlie Trans, of the 
Highland and Ag. Soc. for 1849-51, p. 204, we will merely 
quote some of the remarks which accompany the analyses : " The 
results of these analyses are certainly of an unexpected charac- 
ter, and appear to mo to indicate that, in this instance the failure 
of the clover cannot have been dependent upon the chemical 
constitution of the soil. In both cases the results of the analyses 
of each pair do not present a greater difierence than would be 
obtained from the analyses of two portions of soil from diflferent 
parts of any field." 

In the present year, Stoeckhardt {Cliemischer Ackersmanrij 
No. 2, 1861, p. 85), has published an account of several "clover- 
sick " soils from Schlanstaedt, which reveal to analysis a greater 
content of every nutritive mineral ingredient both soluble in water 
and in acids, than exists in another soil from Frankenstein which 
produces clover and wheat as well. What proves beyond a 
doubt that the inability of these soils to yield clover depends 
upon something besiaes their chemical constitution, is the fact 
that lucerne and esparsette still flourish upon them admirably, 
and further, clover itself, if sown with one of these last men- 
tioned crops, succeeds very well. 

A great truth in agriculture is this : Each kind of agricultural 
plant requires that its seeds be surrounded with certain conditions 
in order that they may germinate readily and healthfully, so 
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Bvhen the mother cotyledons are exhausted, the young plants 
attack the stores of food in the soil with that vigor which 
3dful in order to appropriate them without hindrance, 
e fact that winter wheat is more delicate and fastidious in 
ifancy than most other crops, is perhai)s the main reason 
it does not succeed well on many gooa lands, and why it 
jt be continuously produced from the same soil, year after 
It is a matter of experience that wheat requires a rather 
seed-bed : beans, oats and mangold-wurzel approach wheat 
leir requirements, while barley, peas and turnips are best 
1 in a light tilth. On the other hand, climate, weather and 
:e so influence the character of the soil, that even on light 
I, wheat may find all the conditions of its growth. The bed 
h is produced by inverting a clover sod, and allowing it to 
>lidate by time and rains, or by passing a heavy roller over 
eminently adapted to wheat, even on a rather fight soil. 
le fact that in the cases given above from Stoeckhardt, clover 
ieded when sown with lucerne or esparsette, would indicate 
possibly, the condition of the seea-bed was the cause of 
re. 

lese and other facts which might be adduced to almost any 
it^ indicate sufficiently that chemical analysis alone, even if 
Imit its full nicety and accuracy, can at the best furnish us 
a knowledge of but a few of many conditions which must 
srate in profitable agricultural production, and as a conse- 
ce, its part in guiding the farmer is but very subordinate, 
ng into the account its evident uncertainty and clumsiness 
I applied to estimating the minute quantities which affect 
table growth, the part it can play becomes still more subor- 
» — we hesitate not to say, insignificant. 
I we write, a fragment from a Scientific Journal brings to 
notice a discovery which if real, strengthens our views in 
aexpected manner. It is well known that iodine is so im- 
«ly diluted in sea-water — the soil of marine-plants — that 
of our tests though they are among the most delicate, serve 
^tect it directly, and it is doubtful if it has been detected 
in the highly concentrated mother liquors which remain 
separating the crystallizable salts, yet the fuci find and 
mulate it, and we must grant that it is present there for 
I, in sufficient quantity. 

^in, Prince Salm Horstmar several years since, in his ad- 
ble researches on the influence of the individual mineral 
jdients of plants on the development of oats and barley, 
i that he could not by any possibility exclude chlorine from 
xperimental plants. His soils and pots, the salts and water 
d his plants with were so purified that he could not detect 
element in them, and yet he invariably discovered it in the 
Joux. ScL— Sbcond Sssnea, Vol. XXXTI, No. 96.— Sir., IML 
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ashes of the plants. So too he found titanic acid in the produce 
crown on the most carefully purified soils. Now, it is mentioned 
in the " Chemical News " that he finds ajtw hundredths of lithium 
are indispensable to the ripening of barley. This element Bnnsen 
has but recently shown to be everywhere distributed, yet it has 
been hitherto entirely unnoticed in all soil- and plant-analyses 
because of its occurrence in almost infinitesimal quantity. 

It must be well borne in mind that Agriculture herself— so- 
called Practice — is able of her own resources to judge somewhat 
of the value of soils, is able to know if a soil be fertile or poor, 
is able to pronounce upon its adaptation to crops, and can tot 
certain extent decide wnat is a good manure for this or that fieli 

We are free to assert that the knowledge which is now to be 
gathered from cxj>erience, is able in ninety-nine cases out of one 
hundred, to give a more truthful verdict as to the capacity of t 
soil, that any amount of analysis, chemical, mechanical or other- 
wise, can do. Wc would give more for the opinion of an old 
intelligent farmer than for that of the most skilled chemist in 
most questions connected with farming. Doubtless the &rroer 
would make some blunders from which chemistry might save 
him, but the chemist would be likely to do more violenoe to 
agriculture, than the farmer would to chemistry. 

By these statements which may, but should not surprise some 
of our scientific friends, we merely intend to express an opinioa 
as to the present relative position towards agriculture of those 
who regard the art from a chemical, and those who see it from an 
experimental point of view. 

if any one has fuller and more inspiring notions of the import- 
ance of science in its applications to agriculture than we have, 
we desire to sit at his feet and share the higher afflatus. But our 
inspiration, if it be of the sort that works enduring benefit, must 
be based on clear ideas of the directions in which advance is 
possible and on a full perception of the difiiculties that lie before 
us, and the means of overcoming them. 

We have great faith that chemistry and that chemical analysis 
have done and are to do a work for agriculture, that shall lay that 
venerable art under everlasting obligations to the youthful sci- 
ence. But not by soil-analyses alone or mainly is this to be 
achieved. We do not assert that soil-analysis is worthless — we 
believe that the probabilities of its uselessness in direct applica- 
tion to practice are so great that we would rarely base any ope- 
rations on it alone, and yet it may in many cases, promote science 
and give us data for conclusions that are of practical use. Bat 
for these purposes it must form part of a system of observations 
and trials, must be a step in some research, must stand not as the 
index to a barren ftict, but as the revelator of fruitful ideas. 

We hold that soil-analysis long ago played out the part which 
Dr. Peter would have it perform. In the hands of l^rengdi it 
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was fertile with new truth, but it must henceforth be a tool for 
occasional use, and not an engine of discovery. Wilh our ad- 
vance in knowledge there must be an advance in methods of 
finding out the unknown. Soil-analysis was indeed a means of 
insight into the secrets of vegetable growth, but it carried with 
it the measure of its limit. What we call telescopes do not ena- 
ble us to see the end I 

To study the soil in the hope of benefitting agriculture, we 
must regard all its relations to the plant We must examine it 
not merelv from those points of view which theoretical chemistry 
suggests, but especially from those which a knowledge of prac- 
tical agriculture furnishes. This is becoming more and more 
the habit of agricultural chemists and the results are of the 
happiest kind. 

liCt us remember what the illustrious Nestor of Agricultural 
Science, Boussingault, has said as the summing up of his pro- 
tracted experience and study. 

" At an epoch not fiir dfistant it was believed that a strict 
connexion existed between the composition and the quality of 
arable soil. Numerous analyses shortly modified this opinion as 
too positive. The sagacious Schiibler even sought to prove in a 
research that has become classic, that the fertility of a soil de- 
pends more upon its physical properties, its state of aggregation, 
power of absorption, &c., than upon its chemical constitution." 

"The physical properties, in my opinion, do not enable us, 
more than the chemical composition, to pronounce upon the de- 
gree of fertility of the soil. To decide thLS point with some meas- 
ure of certainty, it is indispensable to have recourse to direct ob- 
flervation ; it is necessary to cultivate a plant in the soil, and 
ascertain with what vigor it developes there: the analysis of the 
plant afterward intervenes usefully, to indicate the kind and quan- 
tity of the elements that have been assimilated." — ("Z>c la Terre 
Vegetale consideree dans ses JEffnts sur la Vegetation^^^ page 283 of 
^^Agronomie^ Chimie agricole et Physiologie^ Tome premier^ I860.") 

There has been much progress made in our knowledge of the 
soil during the last ten years. This advance has not consisted 
in revealing to us the presence of new elements (lithia perhaps 
excepted), nor in fixing with any more certainty the quantitative 
limits which separate barrenness from fertility, it has not shown 
what is the composition of a Silurian or a Sub-Carboniferous, a 
Drift or a Tertiary soil, it has not defined the soil adapted to 
wheat or that productive of clover, it has not indicated the ma- 
nures which this or that soil needs; but content with the fact 
that all soilg which naturally support vegetation contain the 
elements of vegetation, it has sought to ascertain in what forms 
these elements are assimilable, how they may be made available, 
what changes or reactions in the soil aficct its productiveness ; 
how fertilizers act indirectly (their influence often having no 
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relation to any supposable direct action), how tbe soil affects tbe 
life of the plant otherwise than by feeding it, &c. &c. 

We are approaching in fact by slow degrees to an understand- 
ing of the physiological significance of the soil, a grand result 
to which chemistry and physics cooperate. 

We trust that in the future, the American people will not lea 
but more appreciate the value of science in its practical and es- 
pecially its a^cultural bearings; that here, as in Germany, 
France and England, the labors of those who seek to unite Pnui- 
tice with Science may be fostered and sustained. But to this 
end scientific men must be cautious that in endeavoring to help, 
however honestly and laboriously they may work, they do not 
hinder. 

Sheffield Scientific School, August 20ih, 1861. 



Art. XXm.— J%c Qreat Comet of 1861.* 

1. Observations at New Haven, 

On Sunday evening June 30th between 8 and 9 o'clock, there 
was observed at New Haven, in the northern part of the heavens 
in an opening between the clouds, and at an elevation of about 
ten degrees, a nebulous body of unusual brilliancy. Its appea^ 
ance was similar to that of the planet Jupiter shining throadi 
a thin mist ; and it was nearly as conspicuous an object in ue 
heavens as Jupiter, although this was due not wholly to the 
intensity of its light, but partly to its extent of surface, its appu^ 
ent diameter being about equal to that of the full moon. It was 
at once suspected that this body was a comet; but this conclusion 
was adopted with some reserve, on account of the unusual 
brilliancy and sudden apparition of the meteor. This light was 
soon concealed by a cloua ; but about half an hour later, a larger 
opening in the clouds disclosed the tail of the comet, in the form 
of a bright streamer, with sides nearly straight and parallel, 
and pretty sharply defined. The head of the comet was now 
invisible ; but a little later, both head and tail were seen simul- 
taneously, forming together one of the most brilliant comets of 
the last fifty years, and astonishing every one by the suddenness 
of its development. Mr. R W. Wright of this city marked the 

Position of tne comet^s head upon a star chart as accurately as 
e was able, and hence concludes that about a quarter before 
nine o'clock, June 30, its R A. was 108"* and Dec 47** N. 

On Monday it was ascertained that on Saturday evening, se?- 
eral individuals had noticed in the north a bright streamer risinfl[ 
to a great height above the horizon, and it was at once condudeS 

* The first part of this [Miper was published in advinoe of this issue, Jnlj SOtL 
We DOW reproduce it with important sdditioni.— Eds. 
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that this was the tail of the same comet The daily newspapers 
report that the head of the comet was seen on Saturday evening 
at Columbus, in Ohio, but it is not known that any one made 
any accurate determination of its place. 

On Monday night at New Haven the sky was overcast ; but 
on Tuesday evening July 2d, the sky was mostly clear, and the 
comet very conspicuous ; although it was thought that its head 
was not as brilliant as it had been on Sunday evening. At 
9b 8iin p. M,^ the position of the head was in R A. 8*» 41«", and 
Dec. 63° 5' N. Seen through a telescope of five inches aper- 
ture, with a power of 55, the head was fully thirty minutes in 
diameter. Kear the center of the nebulosity appeared a very 
brilliant nucleus, from which emanated a luminous sector, whose 
opening was about 90°, one side being nearlv vertical and the 
other or right side was nearly horizontal. This brush of light 
extended two minutes from the nucleus. The tail of the comet 
could be traced to a distance of 90° from the head. 

On Wednesday evening the sky was again clear, and the 
comet was observed to great advantage, but its brilliancy had 
palpably declined since Sunday evening. At 9*» 5°> P. M., its 
head was in R. A. 9^ 52»° and Dec. 66° 10' N. Seen through 
the telescope, the coma had about the same extent as on the 
preceding evening, but the luminous sector already mentioned, 
nad changed very noticeably. The sides of the sector were 
carved, the concavity being outwards, and the opening of the 
sector amounted to 186° when measured to the extremities of 
its arc, but the initial directions of the two sides formed an 
angle at the nucleus of about 90°. From the nucleus to the 
edge of the sector was 1' 34". Beyond this, there was a dark 
arcn or band concentric with the nucleus, and beyond the dark 
band a luminous arch or envelope faint and misty, the middle 
line of which was 2' 56" from the nucleus. Beyond this there 
were faint indications of a second envelope, with an intervening 
dark arch, the whole forming a series of nearly concentric light 
and dark arches, similar to those observed in Donati's comet in 
1858, and in Halley's comet in 1835. The tail of the comet on 
Wednesday evening could be traced through an arc of 95°, and 
the deviation of its axis from the position of direct opposition 
to the sun was about 12°, and toward the east, the axis produced 
cutting the ecliptic about 8° behind the sun's place. 

The tail of the comet was carefully observed on several clear 
evenings, but the observations were more detailed and complete 
on the evening of July 3d. The northern edge grazed the star 
Lambda Draconis, passed about 15' to the souih of Kapna Dra- 
conis, and continued on through Iota Draconis, and far beyond 
it, in an arc of a great circle. The southern edge passed just to 
the north of H. 82, Ursae Majoris, grazed H. 30, Ursae Majoris, 
and continued on through the stars 3 and 8 Draconis. (Accord- 
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iDg to the 6. A. Catalogue these stars are Nos. 3496, SS58, S968; 
and 4347.) 

It broke off, or suddenly became faint, before it reached tlie 
distance of Alpha Draconis, at about 20° from the nucleus. 
From that point the tail continued as a much fainter milkj 
band, decreasing very gradually in luminosity, and varying 
but little in apparent breadth. This breadth was less than 
one-half the breadth of the extremity of the brighter portion, 
which was about 3°. The southern edge of the narrower and 
fainter stream passed through Alplia Draconis, and grazed the 
stars Tau, Sigma, and Eta Herculis. The decreasing light of 
this stream vanished in the immediate vicinity of the Jidilkj 
Way, to the east of ^ Ophiuchi. The extreme length of die 
tail was about 95°. The train of the comet was apparently 
made up of two distinct streams of luminous matter, aiffenng 
greatly m width find length. The northern edges of the two 
were in the same line, but the extreme breadth of the shorter 
stream was much greater than that of the other. Its southern 
edge was badly defined, and somewhat concave outward. A 
very faint diffused light, rapidly widening out, could be traced 
far beyond the point where the sudden falling oflT of brightness 
occurred. This diffused light extended, on the evenings of July 
4th and 5th, to the vicinity of Corona Borealis, or more than 
40° from the nucleus, and attained to a width of 12° or 16^ 
Its southern edge passed just to the north of the star Thett 
Bootis. The breadth of the tail, as distinctly seen, at its broad- 
est part, was about 3°. On the evening of June 30th, the esti- 
mated breadth was 5°; but a faint light on the south side vas 
traced 5° farther, giving an extreme breadth of 10°. On July 
4th, the tail was visibly forked about 2° below the star Alpha 
Draconis, or 15^° from the nucleus. On the fallowing evcDing 
the point of forking was 3° or 4° above the same star. The nu- 
cleus had advanced 5J° toward it in the interval. 

It was also observed, on the evening of July 4th, that by ex- 
amining carefully it could be discerned that the long narrow 
stream increased in breadth about in proportion to the distance 
from the nucleus. At the point where first seen as a distinct 
stream its breadth was about 1^°. 

Since July 5th the tail of the comet has decreased, from night 
to night, in brightness, as well as in length and breadth. 

2. Observations at Washington, 

The following places of the comet as observed at the U. S. 
Naval Observatory, Washington, have been communicated by 
liiout. J. M. Gilliss, Superintendent of the Observatory. The 
observations were made by Mr. Ferguson with the large equa- 
torial. 
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H. T. Washington. No. of comp. 
1861, July 2, 9»» 55°> 19»-3 
3 8 46 46-3 

3 9 10 7-3 

4 8 51 20-5 
6 9 52-5 

On the night of the 3d, it was observed on the meridian with 
the transit instrument by Prof. Bobinson, U. S. N. and with the 
mural circle by Prof. Hubbard, 

M. T. Washington. a 6 

July 3 15»» 21«> 46»-7 10^ ll™ 7«.25 66*» 33' 31"-5 

From the observations of the 2d, 4th and 6th, the following 
elements of its orbit were computed by Prof. Hubbard. 

Perihelion passage 1861. June 11.43955. Washington mean time. 
Longitude of the perihelion, 249^ 11' 28''*4 ) Mean eqx. 

Longitude of ascending node, 278 58 32 -1 f 1861-0 

Inclination of the orbit, 65 37 35 *5 

Perihelion distance, 0-821531 

Motion direct 

These elements give forthe middle observation 

-J/=-15"-7 (o-o) 
Jb=^lO -6 

It is obvious from these elements, that this comet is not the 
same as the comet of 1556 (called Charles Vth's comet) whose 
return has been anticipated for several years ; nor do these ele- 
ments bear any resemblance to those of any comet in the pub- 
lished catalogues. We must conclude then that this comet is a 
new one, whose orbit has never before been computed.* 

3. The Cornet^ as seen at the Observatory of Harvard Collegey Cam- 
bridge^ Afass, Communicated by G. P. Bond, Director. 

The comet was first seen at the Observatory of Harvard Col- 
lege in the early twilight on the evening of Tuesday, July 2d, 
Tbe sky was clouded on the first and on the thirtieth. On Sat- 
urday the twenty-ninth of June the air was hazy preventing the 
usual sweeping for comets, although observations near the 
meridian were prosecuted until about 11*> P. M. Had the sky 
been clear, the tail of the comet would probably have been seen. 
A day or two previous, the western twilight had been explored 
with an opera glass, but at this time only the upper part of the 
tail could have been in sight, and it must have oecn too faint to 
attract notice. 

The condition of the theory of cometary formation makes it 
very desirable that astronomers should devote more attention 
than they have hitherto been accustomed to do, to the accurate 

* We have received froin Lt Oilliss a paper on the physical characters of this 
comet, -which will appear in November. Prot Hubbard's latest computations how- 
eyer are given on ^ 265. 
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delineation of the curve of the tail among the stars. The p» 
ent opportunity has been improved at the Observatory of Hm- 
vard College by making careful tracings of the boundaries of 
the rays through their entire extent upon star charts. The 
Uranometria Nova of Argelander was found to be espedallj 
convenient for the purpose, both from the exactness of the pro- 
jection and the care taken in giving the proper magnitudes to 
the stars which greatly facilitates their idcntitication. An unin- 
terrupted series of clear nights from the second of July to the 
present time has very much favored us in preserving the con- 
tinuity of the phenomena, which is a condition of the utmost 
importance for their future discussion. 

The suddenness of the apparition of the comet in northern 
latitudes was one of the most impressive of its characteristica 
On the 2d of July after the twiliglit had disappeared, the head, 
to the naked eye, was much brighter than a star of the first 
magnitude, if only the effective impression be taken into account^ 
although as to intensity it was far inferior to o Lyrse, or even to 
a Ursa?. Majoris. I should describe the head as nearly equal in 
brightness to that of the great comet of 1858 between the 30th 
of September and the oth of October ; it should be considered 
however that the present comet was better situated, j&x>m its 
higher position above the horizon at the end of twilight. 

The aspect of the tail suggested a resemblance to the comet of 
March, 1843. It was a narrow, straight ray projected to a dis- 
tance of one hundred and six degrees (106*^^ from the nucleus, 
being easily distinguishable quite up to the borders of the 
milky way. The boundaries for the most part were well defined 
and easily traced among the stars. It was not until after two or 
three hours of observation, that I could gain a clear comprehen- 
sion of the structure of the tail or tails as they presented them- 
selves to the naked eve and through a small opera glass. It was 
then evident that a diffuse, dim light with very uncertain oat- 
lines, apparently composed of hazy lilaments^ swept off in a strong 
curve towards the stars in the tail of Ursa Major — the southern 
edge directed as low as towards Mizar. This was evidently a 
broad curved tail, intersected on its curved side at the distance 
of a few degrees li*om the nucleus by the long straight ray which 
at the first glance, from its greatly superior brightnesSj'seemed 
alone to constitute the tail. The two were in fact counterparts 
of the principal tail and the supplementary rays of the great 
comet of 1858, with this remarkable difference, that in the latter 
the straight rays were so far inferior in brightness to the curved 
tail as to have been recognized at only three observatories, those 
of Poulkova, Gottingen and Cambridge, U. S. — while with the 
present comet, the predominating feature was the straight ray 
to which the curved tail seemed scarcely more than a wisp-like 
appendage. 
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a further scrutiny with the aid of an opera-glass, two sharply 
and very narrow dark channels, bounding the principal ray, 
d be traced for ten or fifteen degrees from the nucleus ; while 
ide of them, on either side, were two additional faint rays, 
i whole issue of nebulous matter from the nucleus far inU> 
tail was curiously grooved and striated. It was noticed that 
1 the principal ray and the dark channels penetrated within 
outline of the curved tail, the latter being clearly separated 
1 the principal ray even to the naked eye by a dark cleft 
above their intersection. The well defined margin of the 
icipal ray admitted of a very exact delineation, even as far 
Ophiuchi, 100° from its origin. 

^D the third, the bright rays and dark channels were traced to 
stance of 40° from the nucleus, the principal ray to nearly 
^ Five or six alternations were distinguished, oesides the 
f filaments constituting the curved tail. Some of the streaks 
id be traced quite up to the nucleus. The rays were not only 
irated by the dark channel parallel to their axes, but they 
e disconnected at intervals in the direction of their length. 
'n the fourth, there were two or more regions of contrary 
ure on the north following margin of the ray, which, in a 
»retical point of view, are of very great interest when taken 
onnection with the direction of the ray almost precisely in 
"eat circle from the sun continued through the nucleus. This 
iliarity presented itself still more decisively on the fifth, when 
tortuous path of the ray could not be overlooked, 
he very singular aspect of the northern edge of the principal 
for the first thirty or forty degrees of its course, attracted 
icular attention, and the charts were revised with all possible 
I. The sky was perfectly clear and the outlines so distinct 
there could be no room for doubt as to the reality of the 
5xure of the curve. Subsequently on projecting an arc of a 
Lt circle from the sun through the nucleus, it was found to lie 
rly within the margin of the ray as far as a distance of thirty 
rees (30°), from the nucleus, and there was still haziness 
3nd it almost to the distance of sixty degrees (60°). The 
•ts on other dates indicate similar results, but the data cannot 
Droperly discussed without requiring more labor than can be, 
resent, devoted to them. 

nthin the last few days the principal ray in the part near 
nucleus, has assumed a more regular sweep in the direction 
osed to that of the diffuse tail, which now reaches nearly to 
centre of Cqrona Borealis, scarcely changing the course of 
outhern limit between x and * Bootis and S Coronas Borealis 
1 night to night. 

he telescopic phenomena, though interesting, have not pre- 
ed equally strongly defined features with those which cnar- 
i Jous. ScL— Second Series, Vol. XXXU, No. 95.^Seft., 1861. 
33 
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acterized the great comet of 1858. We should perhaps ezoqil 
from this remark their structure for a day or two after their finl 
emission from the nucleus. In this stage they were intersected 
by jets of luminous matter projected from the nudeus, and then 
limits were pretty clearly outlined. 

On the 2d, portions of three were visible ; the inner one shov* 
ing a variety of details. In its outline and ^neral aspect it wm, 
like others which followed it, almost a fac-simile on an enlarged 
scale of some of those exhibited by the great comet of 1^ 
They rapidly faded, or were lost in the surrounding haze and 
their places were filled by new ones. Latterly, two, at mosl^ 
could DC seen at one time. It is quite important to remark that 
the successive envelopes resembled their predecessom not onlr 
in their general aspect but quite closely in the details of their 
structure; the lummous jets not issuing at random from til 
points alike of the nucleus, but continuing to follow a nearly 
similar course at each new discharge from its surface. 

The most natural inference from this would seem to be that the 
nucleus, if it rotates at all upon an axis, does so very slowly. 
Of the pendulum-like vibrations of the luminous sectors ascribed 
by Bessel to the comet of Halley, nothing was seen; althoogh 
the opportunity of witnessing them, had they existed, was veiy 
favorable, as tne sectors were well displayed. 

The nucleus was throughout brilliant, and, to appearance, 
solid, with a diameter of from 2" to 8". 

The disposition of the nebulosity in the part of the tail con- 
tiguous to the head was nearly uniform throughout ; the aiial 
darkness being scarcely distinguishable, excepting on one occa- 
sion, July 3d. 

The following positions have been derived from comparisons 
with neighboring stars. 
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The nucleus admitted of very precise observations ; indeed it 
is a curious fact that it would oe quite possible by meaus of 
proper comparisons with neighboring stars, to obtain the differ 
enoes of terrestrial longitudes of the principal points at which 
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it was observed, with a degree of precision only surpassed by 
the more refined methods known in astronomy. 

The near approach of the present comet to the earth and the 
sharply definea point of its nucleus, illustrates the practicability 
of a method of determining the solar parallax with perhaps 

E eater exactness than can be attained by an^ other means, 
any comets have stellar points for their nuclei, visible in the 
larger telescopes, which admit of as accurate comparisons with 
neighboring stars as is practicable in measurements among the 
stars themselves. Many such have appeared within the last 
fifteen vears. Suppose such a comet to be suitably placed so as 
to be observed simultaneously in different quarters of the globe, 
when at a distance from the earth of less than one-twentieth of 
the sun's distance. Under favorable circumstances it would not 
be hazarding too much to say, that in the course of its apparition 
the probable error of the solar parallax could be reduced within 
smaller limits than is possible by means of transits of Venus or 
of any other method. Such an opportunity might possibly 
afibrd an improved value of the mass of the earth. 

The following elements of the comet have been computed at 
the Observatory by Messrs. Safford and Hall. 

Elements of Comet 11, 1861. By T. H. Safford. 

T=1861, June 11.1878. Cambridge m. t. 

log. g=z 9-91299 

fr-a = oi 329°40'-81 

a = 278 69-28 

i = 85 41*43 

Motion direct 
By A. Hall. 

T=June 11.280. Washington m. t 
7t = 248** 6 1' 60'' 
Q = 278 59 23 
i = 85 41 27 

log. ^= 9 91352 

Motion direct 

From the above, Mr. Safford finds the following approximate 
cphemeris for 10*» 24™ m. t. Washington, J and r representing 
we distances from the earth and sun respectively. 
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The following, computed by Mr. Hall for Washington men 
xnidnieht, will give an idea of the path of the comet previou 
to its becoming visible in Uie northern hemisphere. 
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The comet passed its ascending node June 28*086, Wasbioff* 
ton m. t, when the difference between the heliocentric longitnob 
of the comet and of the earth was 2° 0'. The differenoe be- 
tween the geocentric longitude of the comet and of the sun wis 
12'' 29'. Log. of distance of the comet from the earth =9-1529. 
Calling its brilliancy unity on July 2'5, we have 

June 12*5, Brilliancy = 0*11 

16-6, 0-18 

20-5, 0-33 

24-5, 0-69 

28-5, 1-41 

July 2-5, 1*00 

6-5, 0-50 

10-5, 0-18 

computed by the equation, brilliancy = ^ . 

It will be seen that the comet, at about the time of its peri- 
helion, must have been well situated for observation at the Cape 
of Good Hope and other points in southern latitudes. The cat 
culaled brilliancy is indeca much less than on the 2d of July, 
being only about one-tenth — but it is well known that the form- 
ula cannot be relied upon for the variations of the light of cometa, 
which is greatly influenced by their positions relatively to their 
perihelia. 

It is probable that at least the head of the comet was much 
briffhter at the middle of June than it was after the first of July, 
ana we shall wait with much interest for accounts of it from 
southern observatories, especially from the Cape of Good Hope, 
which has often, in similar emergencies, proved itself the most 
important astronomical position occupiea by any existing ob- 
servatory. 

From the above elements, the diameter of the nucleus may bo 
variously estimated at from one hundred and fifty to three or 
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four hundred miles. On July 2d the breadth of the head at the 
nacleus was 156,000 miles, the height of the inner envelope 
11,500 miles, and the length of the tail about 15,000,000 miles. 

The comet was seen between one and two o'clock on Sunday 
morning, June 30th, by Dr. Briinnow, at the Observatory of 
Ann Arbor. This is the earliest authentic account of its visi- 
bility which has come to my notice. The head could not have 
been seen on Friday evening, although observations to that 
effect have been reported. The extremity of the tail, however, 
must have been within view for some time previous, though too 
iaint to attract notice. 

The reports current of the identity of the comet with those of 
1264 and 1556 are without any foundation. 

4. Continuation of Account of Comet 11^ 1861 ; hy G. P. Bond, Director 

of the Observatory of Harvard College, 

Witb the exception of a single cloudy night, observations were 
made at this Observatory, on every evening from the 2d to the 
21st July inclusive. A like succession of clear skies rarely occurs 
here. At the latter date, the comet had become much fainter, and 
was besides obscured by the moonlight In the region near the 
nucleus, the outlines of the envelope could no longer be discerned 
— ^the distribution of the brighter portions of the nebulosity, 
however, could be seen to resemble tnat of the earlier jets. This 
peculiaritv has been preserved up to the beginning of August 

The tail during the last days of July, as seen through an op 
era-glass or comet-seeker, has continued to show the narrow ray, 
now reduced to about 12® in length. 

Near the head it forms the right hand side of the tail (as pre- 
sented in the evening), which is the brightest and best defined. 
Further on, it seems to bend to the right hand with a decided 
curve ; at least this was the impression to the eye, but it has be- 
come a very faint object The hazy tail curving to the left 
maintains its position and general form, but is greatly diminished 
in extent and brightness. Mr. SaflFord has computed the follow- 
ing elements from observations : 

June 30tb, Greenwich. 

July 8th and 9th, ) Observatory of 
July 18th. ) Harvard College. 

Elements of Comet IT, 1861. 

T= June 11.5018. Washington m. t. 
log. q= 9.915048 

n-Q= 330°20'48"1 ) w p. 

a = 278 58 40-3L^-^J^^ 

f = 85 37 7 -0 ) *^''*'^ 
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The observations of June 30tli and July 18th were exactly rep- 
resented, and those of July 8th and 9th as follows, by the method 
of least squares. A comparison upon Aug. 8 is also added. 

c— o c— o 

Ju Jd Aa A9 

July 8th, + l"-7 0"-0 Aug. 3d, - 8"-7 + SS"-! 

9th, -4-0 -2-6 

The elements are somewhat closer approximations than those 
communicated in the previous notice, though not differing essen- 
tially from them. 

The comet was observed extensively in Europe, on the eve- 
ning of the SOth of June. The following passages are translated 
from a communication in No. 1816 of the Aslronomische Nadt- 
richteny from Prof Secchi, Director of the Observatory of the 
Collegio Komano, dated Rome, Jiilv 1, 1861. 

** Yesterday at 9*» 80", I noticed this immense train of light 
in the N.N.E. which I took for the smoke of the fireworks which 
they often have in the city on the festival of St. Peter and St 
Paul, but I soon perceived that it was a comet. Its head was 
then so low that I could with difficulty take an approximate ia- 
strumental position, and at 9*89 m. t., I found its A. R 6^ 37', 
and its dec. 45° 57'. Afler the head had set, the tail remained 
on the horizon, and was much more brilliant than the milky way. 

About half an hour before midnight, the tail had reached its 
maximum development ; it was very bright, and 6® broad at the 
pole star which was exactly in its centre. Thence it contracted 
considerably, the central part only remaining, which extended 
in a long band, tolerably bright, and about 2° broad, touching 
o Lyrse on one edge (the eastern), and passing the zenith, was 
lost in the milky way near the stars C and Aquilse. Including 
the part below the horizon the length was 118°. This is truly 
surprising I After it had risen at 2 o'clock in the morning, I ex- 
amined the details of the construction of the nucleus till aboat 
8^ and I found that the nucleus was elliptical, with its major axis 
situated transversely to the axis of the tail. The measure of 
this axis was 10'''05, and the minor axis was estimated as 2" 
smaller, its light nearly equalling that of Saturn. It was well 
defined on all sides with a power of 200, only on the side to- 
wards the sun it was a little less sharp, while a great mass of jets 
of reddish light started from its edge in the form of a fan. The 
whole nucleus and the fan were surrounded with a halo, folding 
back in two branches to the right and left ; the former longest 
and most brilliant ; finally the whole was enveloped with a large^ 
well defined, paraboloid segment The distance from the apex 
of the paraboloid to the center of the nucleus was 8' 12", and 
that from the nucleus to the bend of the curved jets was 1' 55". 
The maximum breadth of the tail was about 6**. . . . 
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Dr. Pape of Altona has examined carefully the question 
'whether the earth was at any time within the tail of the comet, 
and concludes that at its nearest approach we were about 
2,400,000 miles distant from its nearest edge, on the morning 
of June 29th at 2»> 24". 

This result (so far as it relates to the principal ray) is also 
indicated by Mr. Hall's calculations communicated in the earlier 
notice. Mr. Hall states the difference of the heliocentric longi- 
tude of the comet and of the earth, at the passage of the node, 
June 28*086 Washington mean time, to be 2° 00' and the log. 
distance of the comet from the earth 9 1529. 

Dr. Pape finds for the nodal passage June 2810 Washington 
mean time, difference of longitudes =1° 59'. The results in 
other particulars are also substantially the same. 

The following remarks have been translated from Dr. Pape's 
article in No. 1316 of the Astronomische Nachrichten : 

" From the position of the comet with respect to the sun and 
the earth, we might conjecture the latter to have passed through 
the tail of the comet on the 28th or 29th of last June. As such 
& collision is of some interest, I have undertaken a slight calcu- 
lation to obtain closer details. The passage of the comet through 
its ascending node took place, Berlin time, June 28*85 (28*10 
Washington). 

At this time, its true anomaly was 29° 37'*5, log. r=9-94449, its 
heliocentric longitude 278^ 59', its distance from the earth's orbit 
=0*1181. At the same time the heliocentric longitude of the 
earth was 277° 0'. Assuming that the axis of the tail coincided 
with the prolongation of the radius vector, the earth was at a 
distance of 0*0852 from this axis. (Mean distance of the earth 
firom the sun =1.) 

A consideration of the dimensions of the tail shows that, 
according to the data, no collision took place. 

That point of the tail which lay in the earth's orbit was at a dis- 
tance of =01162 from the nucleus ; to determine the diameter of 
the tail at that point, I subjoin an observation of the 3d of July. 
At 10 o'clock on the evening of that day, the angle which the 
prolongation of the radius vector of the comet formed with the 
direction from the earth to the comet, was =57° 40'; a point in 
the tail (which could be traced for about 60 degrees) at a distance 
=0*1162, had an apparent distance of 42° 24' from the nucleus, 
and at the same time that the distance of this point from the 
earth =01457. 

At a distance of about 42° from the nucleus, the breadth of 
the tail may have been 8°; hence it follows that its true diameter 
was 00076. 

Now on June 28*35, the distance of the earth from the axis of 
the tail was 0*0352, so that the nearest particles of the tail passed 
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by the earth at a distance of 0031. This result however rerii 
upon the supposition that the tail lay in the prolongation of the 
radius vector. In fact, it appears to have oeen curved in the 
plane of the orbit, so that the remotest particles of the tail passed 
through the plane of the ecliptic earlier than the nucleus. Bat 
in no case, did any collision take place. According to the above 
hypothesis, the least distance of the earth from the nearest of the 
tail particles was 0025 at about 12 hours after the passage of the 
comet through the node." 

AlUma, July 9th, 1861. 

The above calculations of Pape relate to the straight 1^!^ 
ray. There was, however, as will be seen bv reference to the 
preceding part of this notice, a great mass of ciifFuse light which 
separatea from the ray, and swept off towards Corona BoreaHs 
in the early part of July, reaching on the 4th to a distance 
of 40° from the nucleus, and having a breadth of 12° or 15°. 
This would have barely grazed the earth on the 80th of June. 
In a late number of the Bulletin of the Imperial Observatory at 
Paris, Mr. Ilind suggests that a peculiar illumination of the 
sky noticed in England on that date was possibly '* attributable 
to the commingling of the matter forming the tail of the comet 
with the earth's atmosphere." The observations on this day have 
a peculiar interest, from the fact that, at about 10^ mean time 
Greenwich, the earth passed the plane of the comet's orbit, and 
the outline of the tail presented to us was that of the section 
formed by a plane perpendicular to its orbit. 

From its brilliancy and nearness to the earth, the opportunity 
of defining this section was perhaps the best which tne history 
of astronomy has aflforded. It is to be hoped that European 
astronomers, who it seems had the advantage of clear skies and 
a favorable position of the comet at the very hour of our crossing 
the orbit, have made good use of the occasion by recording care- 
fully all peculiarities of the physical aspect. 

Prof. Secchi has defined the position of the tail at 11*"^ 30™ m. t 
at Rome, June 30, about 55™ after the earth's passage through 
the orbit plane. Comparing the i>osition of an arc of a grwrt 
circle drawn from the sun through the nucleus, which must have 
corresponded almost precisely with the projection of the plane 
of the orbit, we find tiiat at the pole star the centre of the ray 
was about 1^° to the east of the circle. 

At a Lyra3 the eastern edge was at the same distance to the 
west of the circle, so that the entire breadth was on that side; 
the centre being distant 

IF + i (breadth of tail). 
Again at ; and e Aquilae the tail was about 4^ to the east of 
the circle. There was therefore a decided bend in the tail 
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irfaicli on account of the direction of the time of vision mnst 
lave been out of the plane of the orbit. That its entire breadth 
hould have been out of this plane, as it seems to have been 
lear a Lyrae, is indeed a most remarkable feature and very im- 
lortant in its bearing upon the theory of the forces concerned 
n producing it At later dates, as we have remarked in a pre- 
vious notice, the tortuous path of the ray was obvious. 

Cunbridge, Mass., Aug. 8, 1861. 

Cambridge, August Sth. 

P. S. — A letter of the date June 17, received from Dr. Moesta 
>f the National Observatory, Santiago, Chili, announces the ap- 
learance of ** a brilliant comet" early in the month. Its posi- 
ion and motion agree with the ephemeris communicated in a 
brmer part of this notice. We extract the following observa- 
ions: 

Mean time Santiago. a d 

1861, June 10, IS** 18«» 26»-l 4J> 3™ 52»-92 —27'* 51' 8"-8 
12, 17 46 16-4 4 6 6-17 -26 47 14-7 

Cambridge, August lOth. 

Mr. Safford's latest elements represent the Santiago observa- 
tions as follows : — 

comp. — obs. 

Aa AS 

1861, June 10, - 86"0 + 22"-9 

12, -16 -7 —16 -6 

There can not therefore be any considerable deviation of the 
orbit from a parabola. 

The tail of the comet was seen 40° long by Liais at Eio Ja- 
neiro on the 14th of June. 

5. Additional Observations at the V. S. Naval Observatori/y Washington. 
Communicated by Lt. J. M. Gilliss, U. S. N.* 

Upon attempting to compute an orbit for the comet, Prof. 
Huboard found it impossible to represent the observed path by 
a parabola, and then obtained by the Gaussian method the fol- 
lowing hyperbolic elements, based upon the places obtained by 
Mr. Ferguson on the 2d, 8th, and 17th of July. They give for 
the middle date the values -JZ=-0"-33, ^b=-'0"'16. 

Time of perihelion passage, 1861, June 11.85294. Wash. M.T. 
Long, of perihelion, 249** 44' 44"*68 ) M. equinox, 

** ** node, 278 69 49 -72 ) 1861*0 

Inclination, 85 56 8 '86 

Excentricity, 1-0265470 

Perihelion distance, 0*7453901 

* From Lt. Oillifls' paper, to appear in fuU in our next issne. 

Aic. JouB. Sol— fixcoino Sebibb, Vol. XXXU, No. 96.— Seft., 1801. 
34 
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The following is the list of observations, as far as rednced 
compared with the above elements : 



July 



Wa«h. M. T. 


a 


c— o. 


3 


C— 0. 


d 


o / *i 


. // 


o / // 


// 


r 2-41250 


180 48 6 8 


+ 2-4 


68 12 48 6 


+ 1-3 


836480 


147 66 620 


+179 


66 10 2*4 


- M 


•88102 


148 14 48-1 


- 9-6 


66 11 49-9 


- 47 


•68908 


162 46 48-8 


+24-8 
+ 18-6 


66 84 17-6 


- 2-5 


4*86786 


164 40 26-8 


66 54 21-2 


. 65 


6-87421 


187 49 0-8 


+ 25 


64 61 1-7 


— 68 


886769 


200 12 28-8 


- 0-5 


61 60 2-0 


— 08 


1053104 


207 46 0-2 


- 1-4 


68 68 65-8 


- M 


11-46260 


209 69 8 


+ 2-8 


67 66 58 2 


-102 


12-42192 


211 64 91 


+ 8-9 


66 68 121 


-7-8 


14-43062 


214 66 872 


-f 7-6 


66 14 25*5 


- 6-1 


16 37969 


217 6 96 


-18-4 


68 52 64 


+ 51 


17-36071 


217 68 830 


- 4 8 


58 16 87-0 


+ « 


•42164 


218 1 68 8 


+ 42 


53 14 187 


- S 8 


2040982 


220 9 b4-0 


+16 7 


51 42 285 


- M 


28 37224 


221 44 40-7 


+19-6 


50 80 17-2 


- M 


2486198 


222 1 1 27-8 


+281 


50 9 26-8 


- M 


26 86437 


222 87 26 


+825 


49 49 15 8 


-181 


27-37080 


223 24 88 8 


+36-0 


49 12 25*8 


- 81 



From these residuals it is evident that the orbit requires yel 
some correction, not sufficient, however, it is believed, to changf 
its decided hyperbolic nature. 

6. Elements of the Comety in a letter to the Editors, by Mr. M. C. STEvcn 

I took the position of the late great comet on the 4th, 8th aii( 
12th ult., at our Observatory with the following results: 



Mean Uoio of Obsenration. 

July 4.39260 
" 8.40480 
« 12.37426 



Geocentric Loiif . of 
o / // 

129 31 32 
155 48 12 
171 31 42 



Geocontrie Lat of 
o / // 

53 25 51 
60 55 24 
62 7 7 



From these I have computed the following elements of it 
orbit : — 

O t It 

Long, of ascending node, 278 57 52 

Inclination of orbit, 85 38 7*5 

Long, of perihelion, 248 30 31 

Perihelion distance. Log. 9*91248 

Perihelion passage, 1861, June 11.12177. Washington M. T. 
Motion direct. 

Haverford Obscrvatorj, West Hayerford, Pa., 8th mo. 16th, 1861. 
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SCIENTIFIC INTELLIGENCE. 

I. CHEMISTBY. 
taoncAL Chucutkt.— 

5. On ike Coloring Matters Derived frem Coal-Taf ; by Mr. H. W. 
iRKiN, F.C.S. (A lecture delivered before the [London] Cbemical Society 
Thursday, May 16, 1861) ; from the [LondonJ Journal of Gas Lighting, 
'» p. 447, June 18, 1861. — The subject which I have the honor of bring* 
r before you this evening is one which is remarkable for the very rapid 
^resfi it is making. Previous to the year 1856, the coloring matters 
^ved from coal-tar products were practically unknown ; but, owing to 
eot discoveries, they are now enumerated among the most important 
oring matters employed. It is not my intention to enter into a dis- 
aioQ respecting the numerous patents that have been taken out for the 
xlution and application of coal-tar colors, nor yet to enter into the 
ictical details of their manufacture ; but to notice more particularly 
3ir various chemical characters, and also to speak of the methods em- 
)yed for their application to the arts. I shall endeavor to bring before 
u all the principal colored products obtainable from the derivatives of 
al'tar — ^both those which are practically employed by the dyer and 
inter, as well as those which still remain as chemical curiosities only. I 
ay mention that the latter class of compounds is more extensive than 
6 former, and also that many of the coloring matters in it are likely to 
main so, for reasons to be mentioned presently. 

The coal-tar products which have, up to the present, yielded coloring 
atters, are numerous. The following is a list of the most important, 
bich are obtained either directly or indirectly from coal-tar: — namely, 
liline and its homologues, carbolic acid, chinoline or quinoline, naphtha- 
le, and pyrole bases. 

I will commence by speaking of the first and most important of these 
■oducts, and its derivatives — namely, Aniline. 

Aniline was discovered in 1826 by Unverdorben. The original method 
r its preparation was by digesting indigo with hydrate of potassa, and 
:bjecting the resulting product to distillation. Aniline was also obtained 
>m the basic oils of coal-tar; but the process which is now employed 
r its preparation is a remarkable instance of the manner in which ab- 
ract scientific research becomes, in the course of time, of the most im- 
»rtaot practical service. It was Faraday who first discovered benzole ; 
\ found it in oil-gas. After this, it was obtained by distilling benzoic 
id with baryta, which result determined its formula, and was the cause 
it being called benzole. After this, Mansfield found it to exist in large 
antities in common coal-tar naphtha, which is the source from which 
is now obtained in very large quantities. Benzole, when studied in the 
x)ratory. was found to yield, under the influence of nitric acid, nitro- 
nzole. Zinin afterwards discovered the remarkjible reaction which sul- 
id of ammonium exerts upon nitrobenzole, converting it into aniline. 
id, lastly, bechamp found that nitrobenzole was converted into nniline 
len 8ubmitte<l to the action of ferrous acetate. It is Beehamp's process 
lich is now employed for the preparation of aniline by the ton. Had 
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it not been for the investigations cited above, tbe beautiful aniline ebkn 
now 80 extensively employed, would still remain unknown. When I 
discovered aniline-purple, nitrobenzole and aniline were only to be met 
with in the laboratory ; in fact, half a pound of aniline was then esteemed 
quite a treasure, and it was not until a great deal of time and inoocf 
had been expended that I succeeded in obtaining this substance id hugi 
quantities, and at a price sufBciently low for commercial purposes. 

The coloring matters obtainable from aniline are numerous. Theym 
the following: — Aniline purple, violine, roseine, fuchsine, alpha anilim 
purple, bleu de Paris, nitroso-phenyline, dinitraniline, and nitro-phenyliiM 
diamine. 

Aniline Purple, generally known as Tyrian Purple, Mauve, Pheur 
mine^ Indisine, d:c. — It has been known for many years that the hypo- 
chlorites react on aniline and its salts, producing a purple-colored solntioo; 
in fact, hypochlorites are the distinguishing test for aniline ; but nothiog 
definite was known of this purple -colored solution, it being simply stated 
that aniline produced, with hypochlorites, a purple-colored liquid, but 
that this color was very fugitive. As many very absurd stAtements htve 
been made respecting the discovery of aniline purple, I will just brieflj 
mention how it was that I first became acquainted with it. 

In the early part of 1856, 1 commenced an investigation on the artifi- 
cial formation of quinine. To obtain this base, I proposed to act oo 
toluidine with iodid of allyle, so as to form allyle-toluidine, which has ihi 
formula — 

C„H, Jn=c,„h„n, 

thinking it not improbable that, by oxydizing this, I might obtun tha 
desired result ; thus — 

V , f N , / 

Allyle-toluidine. Quinine. 

For this purpose, I mixed the neutral sulphate of allyle-toluidine with 
bichromate of potassa ; but, instead of quinine, I obtained a dirty reddi^ 
brown precipitate. Nevertheless, being anxious to know^ more about thia 
curious reaction, I proceeded to examine a more simple base under tha 
same circumstances. For this purpose, I selected aniline, and treated its 
sulphate with bichromate of potassa. This mixture produced nothing 
but a very unpromising black precipitate; but, on investigating this pre- 
cipitate, 1 found it to contain the substance which is now, I may say, a 
commercial necessity — namely, aniline purple. 

The method adopted for the preparation of analine purple is as follows : — 
Solutions of equivalent proportions of sulphate of aniline and bichromate 
of potassa arc mixed, and allowed to stand till the reaction is complete. 
The resulting black precipitate is then thrown on a filter, and washed 
with water until free from sulphate of potassa. It is then dried. Thii 
dry product is afterwards digested several times with coal-tar napbt]ia» 
until all resinous matter is separated, and the naphtha ceases to be colored 
brown. After this, it is rei)eatedly boiled with alcohol to extract tbe 
coloring matter. This alcoholic solution, when distilled, leavea the ool- 
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oring matter in tlie bottom of tbe retort as a beautiful bronze-colored 
substance. 

The aniliue purple prepared according to tbe process just described, 
ftlthough suitable for practical purposes, is not chemically pure. If 
required pure, it is best to boil it in a large quantity of water, then filter 
the resulting colored solution, and precipitate the coloring matter from it 
bj means of an alkali. The precipitate thus obtained should be collected 
on a filter washed with water until free from alkali, and dried. When 
dry, it is to be dissolved in absolute alcohol, the resulting solution filtered, 
ftnd then evaporated to dryness over the water-bath. Thus obtained, 
aniline purple appears as a brittle substance, having a beautiful bronze- 
oolored surface; but, if some of its alcoholic solution be evaporated on a 
glass plate, and viewed by transmitted light, it appears a beautiful bluish 
violet color. If considerable quantities of an alcoholic solution of the 
coloring matter, containing a little water be evaporated to dryness, the 
surface of the coloring matter next to the evaporating dish, when detached, 
often possesses a golden-green appearance. Aniline purple is difficultly 
soluble in cold water, although it imparts a deep purple color to that 
liquid. It is more soluble in hot water, but its hot aqueous solution, 
^nen left to cool, assumes the fonn of a purple jelly. It is very soluble 
in alcohols, though nearly insoluble in ether and hydrocarbons. Ani- 
line dissolves it readily. In properties it seems to be slightly basic, as 
it is more soluble in acidulated than in pure water. Alkalies and saline 
substances precipitate it from its aqueous solution as a dark purplish- 
black powder. Bichlorid of mercury precipitates it in a very finely- 
divided state. A little of this precipitate, which appears to be a double 
compound of chlorid of mercury and coloring matter, when suspended 
in water and viewed by transmitted light, appears of a blue or violet 
color. If a small quantity of hydrate of potassium or sodium be added 
to an alcoholic solution of the coloring matter, it causes it to assume a 
violet tint, but without effecting any change in the coloring matter itself. 
Ebullition with alcoholic potash docs not decompose it. Aniline purple 
dissolves in concentrated sulphuric add, forming a dirty-green solution. 
This, when slightly diluted, assumes a beautiful blue color. Excess of 
water restores it to its original purple color. 1 have had a specimen of this 
coloring matter heated for an hour to 100° centigrade, with Nordhausen 
sulphuric acid without sufiiering decomposition, being restored to its 
original color by means of water, and possessing precisely the same 
properties as it had before being subjected to this powerful agent. Hy- 
drochloric acid acts upon it in the same manner as sulphuric acid. It is 
decomposed by chlorine, and also by fuming nitric acid. Bichlorid of tin 
is without action u])on it Powerful reducing agents have a peculiar 
action upon this coloring matter, somewhat analagous to the action of 
reducing agents on indigo. An alcoholic solution of sulphid of ammo- 
nium, when mixed with an alcoholic soluiiun of the coloring matter, 
causes it to assume a pale, slightly brownish color. This solution, when 
brought in contact with the atmosphere, instantly assumes its beauty and 
intensity of color. An alcoholic solution of the coloring matter, when 
mixed with a little protoxyd of iron, changes to a pale-brown color. 
This solution also becomes purple wlicn exposed to the action of the 
atmosphere. Sulphurous acid does not affect the color of this substance. 
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The coloring matter forms a remarkable oomponnd with tanniiL 
When an aqueous solution of the coloring matter is mixed with a solu- 
tion of the tannin, precipitation takes place. The precipitate thus formed, 
after having been well washed, no longer possesses the properties of the 
pure coloring matter. It is insoluble in water. Like the pure coloring 
matter, it dissolves in concentrated sulphuric acid, forming a dirty-green 
liquid ; but, on adding an excess of water to this solution, the new com- 
pound is precipitated unchanged. This compound is rather duller in 
color than the pure coloring matter itself. Aniline purple, when agitated 
with a little moist binoxyd of lead, is transformed into roseine. This 
coloring matter is remarkable for its intensity — a few grains of it coloring 
a considerable quantity of spirits of wine. 

Violine, — This coloring matter, which is a product of the oxydatioo of 
aniline, was first obtained by Dr. David Price. He prepared it by heat- 
ing an aqueous liquid containing two equivalents of sulphuric acid, and 
one equivalent of aniline, to the boiling-point, and then adding one 
equivalent of binoxyd of load, boiling the mixture for some tinoe, and 
filtering it whilst hot. The filtrate, which is of a dark purple hue, is 
boiled with potaf^h, both to separate the excess of aniline, and also to 
precipitate the coloring matter. When all the free aniline is volatilized, 
the residue is thrown on a filter, and slightly washed with water, and 
then dissolved in a dilute solution of tartaric acid. This solution after 
filtration is evaporated to a small bulk, rcfiltered, and then precipitated 
by means of an alkiili. Thus obtained, violine presents itself as a black- 
ish-purple powder, which, when dissi^lved in alcohol, and evaporated to 
dr}'ness, appears as a brittle, bronze-colored substance, similar to aniline 
purple, but possessing a more co|»pery-colored reflection. It is more 
insoluble in water than the preceding coloring matter; it is very soluble 
in alcohol, but insoluble in etlier and hydrocarlK>ns. The^e solutiocs 
possess a color somewhat similar to that of the field violet. Concentrated 
sulphuric acid dissolves it, forming a green solution, but excess of water 
restores it to its original color. Like aniline purple, reducing agents 
deprive it of its color, but which is restored by the action of the atmos- 
phere. Tannin produces an insoluble compound with it; when agitated 
with a small quantity of binoxyd of lead, it is converted into aniline 
purple ; excess of this reagent changes it into roseine. 

Roseine, — This substance nearly always accompanies aniline purple, 
though in very small quantities. It was first noticed publicly by C. 
Grevillo Williams, and afterward by Dr. David Price. Williams used 
manganates for its preparation, but Dr. David Price prepared it by means 
of binoxyd of lead. His process is as follows: — To a boiling solution of 
one equivalent of sulphate of aniline, two equivalents of binoxyd of lead 
are added, and the mixture boiled for a short time. The rose-colored 
solution is then filtered, and the filtrate evaporated to a small bulk, which 
causes a certain amount of resinous matter to be separate<.l. This evapo- 
rated solution is then filtered, and the coloring matter precipitated by 
means of an alkali ; it is then collected on a filter, slightly washed, and 
then dried. The coloring matter thus prepared readily dis^solves in 
alcohol, forming a fine crimson-colored liquid, which, when evaporated 
to dryness, leaves the coloring njatter as a dark brittle substance, having 
a slightly metallic reflection. It is much more soluble in water than 
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either aniline purple or violine ; but, like them, it is insoluble in hydro- 
carbons, and is more soluble in acids than in neutral liquids. Concen- 
trated sulphuric acid dissolves it, forming a green solution ; excess of 
water restores it to its original color. It forms a compound with tannin, 
and is also deodorized, or nearly so, by poweiful reducing agent$. 

The three coloring matters just mentioned, namely, aniline purple, 
▼ioline, and roseine, are evidently closely allied, for tliey have nearly the 
same properties. They are all. formed under similar circumstances, 
namely, by the action of oxydizing agents in the presence of water ; 
they are all slightly soluble in water, though as tlie shade of color be- 
comes redder, so their solubility increases; alkalies precipitate them 
from their aqueous solutions; concentrated sulphuric acid dissolves them, 
forming green solutions, which excess of water restores to the original 
color of the coloring matters; powerful reducing agents deprive them of 
their color, or nearly so ; but it is again restored by the intluence of 
oxygen ; and, lastly, tannin forms insoluble compounds with them all. 

Fuchsine or Magenta. — This beautiful product, which is often improp- 
erly called roseine, is a member of an entirely different series of com- 
pounds from the foregoing, being formed under very different circum- 
stances, and possessing very different properties. This coloring matter 
was first observed by Natanson, in 1856, when studying the action of 
chlond of ethylene on aniline, and afterwards, shortly before it was prac- 
tically introduced into the arts, by Dr. Hofmann, when preparing cyantri- 
phenyle-diamine by the action of bichlorid of carbon on aniline. It was 
lir. Verguin who first brought it forward as a dyeing agent, and who, I 
believe, taught manufacturers how to prepare it on the large scale. 
Fuchsine is invariably formed at a temperature ranging from 170^ to 
190* centigrade. It is produced from aniline by the action of reducible 
chlorinized, brominizcd, iodized, or fiuorized substances, as well as by 
weak oxydizing agents. The substances used for its preparation on the 
large scale are perchlorids of tin and of mercury, and the nitrates of 
mercury. It has also been prepared with bichlorid of carbon. 

Preparation of Fuchsine by the Action of Bichlorid of Tin on Aniline, 
— Aniline combines with bichlorid of tin, evidently producing a double 
compound. This product is a white sul>8tance, and may be prepared by 
adding to aniline, bichlorid of tin in the anhydrous state, or dissolved 
in water. Anhydrous bichlorid of tin combines with aniline with great 
energy to form this compound. To prepare fuchsine from this double 
compound, it is necessary that it should be free from water, or nearly 
•o; therefore, anhydrous chlorid of tin is generally employed for its 
preparation. The process adopted is as follows: — Anhydrous bichlo- 
rid of tin is slowly added to an excess of aniline, the mixture being con- 
stantly stirred, and the pasty mass thus formed gradually heated. As 
the temperature increases, it becomes quite liquid and also brown in color. 
As soon as the temperature nearly approaches the boiling point of the 
mixture, it rapidly changes to a black-looking liquid which, when viewed 
in thin layers, presents a rich crimson color. This is kept at its boiling 

E[>int some time, and then well boiled with a large quantity of water, 
y this means, the principal part of the coloring matter is extracted, 
leather with considerable quantities of hydrochlorid of aniline. The 
reiidue is a eolid of brown color, and contains considerable quantities of 
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tin in the form of a proto-compouDd. The aqueous aolution of tin 
coloring matter and hydrochlorate of aniline is then boiled, so as to toI- 
alilize any free aniline it may contain, and then saturated with chlorid 
of sodium. The chlorid of sodium causes the coloring matter to separata 
as a semi-solid pitchy substance, of a golden-green aspects, while the 
hydrochlorate of aniline remains in solution. The coloring matter tbu 
obtained may be further purified by digestion with benzole, which diir 
solves out a certain amount of resinous matter. 

Preparation of Fuchsine by the Action of Nitrate of Mercury on Aid' 
line, — When protonitrate of mercury is left in contact with aniline fw 
sometime it forms a white pasty mass; but when carefully heated to 
170° or 180° centigrade, it reacts upon it, forming a brown liquid, which 
gradually changes till of a dark crimson color. At the same time, the 
whole uf the metal of the mercury -salt collects at the bottom of the 
vessel the experiment is conducted in. This product, when separated 
from the metallic mercury and allowed to cool, becomes semi-solid, being 
filled with cr}'8tals of nitrate of aniline. To purify this product, it is best 
to dissolve out the nitrate of aniline it contains in a small quantity of 
cold water, and then to boil the remaining product several times with 
fresh quantities of water until the principal of the coloring matter is 
extracted, and filter the resulting aqueous solutions while hot. On cool- 
ing, the solutions will deposit the coloring matter as a golden-green 
tarry substance, from which benzole separates a small quantity of i 
brown impurity, leaving the coloring matter as a brittle solid. 

I have briefly described the above processes, because they may to some 
extent be regarded as types of most of the methods employed for the 
production of this coloring matter — the first representing its formation 
by the action of reducible chlorids upon aniline, and the latter by the 
infiuence of weak oxydizing agents. 

Fuchsine is undoubtedly an organic base, and a more powerful one 
than is generally supposed. The product obtained from aniline by 
means of bichlorid of tin is hydrochlorate of fuchsine, and that obtained 
by the oxydizing action of nitrate of mercury is the nitrate of fuchsiDe. 
My reason for stating this is, that, on examining the coloring matter 
obtained by chlorid of tin, I found it to contain large quantities of com- 
bined hydrochloric acid, and, when nitrate of mercury was used^ conside- 
rable quantities of combined nitric acid ; therefore, I concluded that the 
former is the hydrochlorate, and the latter the nitrate. 

Fuchsine is separated from its salts by precipitation with a small quan- 
tity of ammonia. When freshly precipitated, fuchsine is a red bulky 
paste, which, when dry, contracts, forming a purplish red powder. It » 
difficultly soluble in water, though tolerably soluble in alcohol ; it is not 
soluble in ether or hydrocarbons; a small quantity of hydrochloric acid 
causes it to dissolve freely in hot water ; but an excess of either ^ajdrO' 
chloric acid or sulphuric acid dissolves it, forming a browui^h yellow 
liquid from which ammonia separates it unchanged. By this reaction it 
may be distinguished from roseine, which dissolves in strong sulphuric 
acid, producing a green liquid. Caustic alkalies, or ammonia in excesa^ 
partially precipitate fuchsine from its salts; but, at the same time.dit' 
solve a considerable quantity of it, forming nearly colorleoa liqaidib 
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Aoetic acid added to these alkaline solutions restores the color of the 
fuchsine ; and, if the liquids are concentrated, the base precipitates as a 
red, flocculent substance. An alcoholic solution of fuchsine, when evap- 
orated to dryness, leaves the coloring roatter as a brittle mass, having a 
remarkably beautiful golden-green metallic reflection. By transmitted 
light it has a red color. Mr. Bochanip has analyzed carefully-prepared 
specimens of fuchsine, and found it to have the formula 0^2^ 12^ 2^' 
This hydrochlorate he found to contain an amount of hydrochloric acid, 
corresponding with the formula 0^2^ 12^2^* ^ ^^* ^^ ^^^^ examined 
the hydrochloroplatinatc, which is a purple precipitate; it has the form- 
ula Cj2Hj2^2^ ^ ^^ ^U* ^^*^ existence of oxygen in this base is 
remarkable, because, in many instances, it is produced from agents which 
do not contain a trace of oxygen — as, for example, bichlorid of tin and 
aniline. The only way I can account for the presence of oxygen in the 
product analyzed is, that it was a hydrate ; thus : — 

C,2H,2N20 = C,2H,oN2 + H2O 

B^champ'a fuchsioe. Anhydroas fuchaine. Water. 

This is, perhaps, to some extent, confirmed by an experiment I made 
with iodaniline. I find that iodanilinc, when heated, yields fuchsine. 
This change can only be expressed thus : — 

2(Ce[H,I]N) = C,2H,oN2 + 2HI 



V , / V ^ 



Iodaniline. Anbydroiu fuchnine. 

Bat, supposing the fuchsine examined by Mr. BSchamp to have been a 
hydrate, it is remarkable that its hydrochlorate, and, more particularly, 
its hydrochlorplatinate, should also be hydrates. But, as our knowledge 
of this body is as yet but scanty, we must wait for the accumulation of 
fiu^ before we can form any fixed opinion respecting its constitution. 
The compounds investigate<l by Mr. B^champ appear to be uncrystalliza- 
ble. Some time back, I had upwards of 100 gallons of a hot, aqueous 
solution of this coloring matter, which had been prepared by means of 
nitrate of mercury. This solution, on standing until cold, deposited 8 
considerable quantity of coloring matter in the form of small oeCahedra, 
having a most beautiful green metallic reflection. Reducing agents de- 
colorize fuchsine, but the oxygen of the atmosphere restores it to its 
original color. If an alcoholic solution of fuchsine be left in contact 
with sulphid of ammonium until decolorized, or nearly so, and then 
exposed to the atmosphere, its color is immediately restored ; but, if left 
to stand for several days, and then submitted to the atmosphere, several 
hours elapse before it assumes its original color. Like aniline purple, 
fuchsine is a very intense coloring matter. Tannin precipitates both 
fuchsine and its salts, fornnng difficultly solnble substances, Bichlorid of 
mercury als^ precipitates this base and its salts, forming double com- 
pounds. When preparing fuchsine by means of bichlorid of tin, or more 
particularly when using nitrate of mercury, there are two other coloring 
natters produced, one possessing an orange color, and the other a purple 
hue. It is on account of the presence of the former that some samples 
of commercial fuchsine possess a scarlet character of color. Of thia 

Ail Joub. Scl— Second Series, Vol. XXXII, No. 95.— Sept^ 1861. 
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orange-coloring matter, scarcely anything is known. It is not predpitatfld 
from these salts by means of alkalies. Of the purple-colonng matter, 
little is also known. It is formed at the same time as fuchsiiie, bnt in 
very small quantities, and from which it is difficult to separate perfectly. 
Its properties are similar to those of fuchsine. It dissolves in concentrated 
sulphuric acid, forming a reddish-brown solution, from which part of tlie 
coloring matter is separated by dilution with water. Hydrochloric acid 
dissolves it, forming a dirty, yellowish-red liquid. — {To be continued.) 

2. Action of Sulphate of Copper when employed as a preservative ofvood, 
— KcEN'iG has investigated the chemical reactions which occur when wood 
is impregnated with a preservative solution of blue vitriol. He finds as 
a general rule, that a certain quantity of basic sulphate of copper remaiu 
combined in the pores of the wood in such a manner that it cannot be 
washed out with water. The copper salt may be seen by its ffreen color 
in the spaces between the yearly rings in the less compact portions of the 
wood, that is to say in those portions which contain the sap. Those 
varieties of wood which contain the most resin retain the largest amount 
of the copper salt, — oak, for example, retaining but little of it. The 
ligneous fibre itself appears to have little or nothing to do with the fixa- 
tion of the cop|>er salt, and indeed none whatever is retained in chemical 
combination, so that it cannot be washed out with water, by pare celln- 
loso. When wood from which all resin has been extracted by boiling 
alcohol, is impregnated with sulphate of copper, it does not become colored 
like the original resinous wood, and the copper salt contained in it may 
readily be washed out with water. In like manner, from impregnated 
resinous wood all the copi>er salt may be removed, with the resin, bj 
means of alcohol. 

The constituents of the blue vitriol are consequently fixed in the wood 
bv means of the resin which this contains. 

Further it is found that the impregnated wood contains less nitrogen 
than that which is unimpregnatcd and that it is even possible to remove 
all the nitrogenous components of the wood by long continued treatment 
with the solution of sulphate of copper. The nitrogenous matters 
being soluble in an excess of this solution just as the precipitate whidi 
forms when aqueous solutions of albumen and sulphate of copper are 
mixed is soluble in excess of the latter. Since the nitrogenous matters 
are well known to bo promoters of putrefaction, their removal readily 
accounts for the increased durability of the impregnated wood. 

The author hopes to explain in a similar manner the action of oOux 
salts, like chlorid of zinc, <&c., which are used for preserving timber, and 
is now ennraged in investigating the question. 

The utility of blue vitriol as a preservative may also depend in a meat- 
ure upon the resinous copper salt which is formed, by which the pores of 
the wood are more or le<%s filled up and the ligneous fibre covered so that 
contact with the air is prevented and the attacks of insects hindered. It 
is suggested that those cases in which the anticipated benefits have not 
been realized in practice by impregnating wood with a solution of bloi 
vitriol, may probably be referred to the use of an insufficient amount of 
this agent — i. e., where the wood was not immersed in the solution for a 
sufficient length of time. The action should be one of lixiviatioDi oot 
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merely of absorption. — Programm tier Reahchule zu Leipzig^ 18(51; 
Boetlger's po/yf. Notizhlatt, xvi, 177, (1861, No. 12). 

3. Ozone as a means of restoring old and f axled engravings^ etc. — Ac- 
cording to V. Gorup-Besanez, ozone when properly applied is a most 
effective and convenient agent for restoring books or prints which have 
become brown by age, or been soiled or smeared witli coloring matter ; 
only a short time being required to ren<ler them perfectly white, as if 
just from the press, and this without injuring in the least the blackness 
of the printer's ink or the lines of crayon drawings. 

As examples of his results the author mentions a book of the sixteenth 
century upon a page of which several sentences had been painted over, 
by the monks of that epoch, with a black, shining coloring matter in 
order to render them illegible, and of which no trace of a line could bo 
detected. After 36 hours treatment with ozone the coloring matter was 
entirely destroyed, and the most careful scrutiny of the page would have 
failed to discover that any of the lines had once been painted over. In 
like manner a wood cut of Durer which had been besmeared with a dark 
yellow color was completely restored. 

Writing ink may be readily discharged by ozone, especially if the 
paper be subsequently treated with very dilute chlorhydric acid to remove 
the ozyd of iron. 

Printer's ink is not attacked by ozone to any appreciable extent unless 
the action be long continued. Vegetable coloring matters are completely 
removed by it, but metallic coloring matters, grease epots and stains pro- 
duced by fungi cannot thus be destroyed. 

As applied in the small way, the method consists in placing a bit of 
phosphorus about 3 inches in length and ^ an inch in diameter, the sur- 
fice of which has been scraped bright, in a wide necked glass carboy, or 
other large hollow vessel, pouring in as much water, at about 30® (C). as 
will half cover the phosphorus, closing the vesFcl with a cork, and allowing 
the whole to stand until the jar is charged as strongly as possiliie with 
ozone, which ordinarily occurs after 12 or 18 hours. Then without re- 
moving the phwphorus or water, the paper to bo bleached, which has 
been moistened with water, rolled up, and fastened to a ]>latiuum wire in 
a suitable manner, is hung in the middle of the vessel. The cork is now 
restored and the apparatus left to iUelf. The roll of paper is soon sur- 
rounded with the fumes arising from the phosphorus and the stains grad- 
ually disappear. The rapidity of the operation of conrso depends uj)on 
the nature of the substance to be disc.ha?ged — three days having been the 
longest time required in any of the experiiucnts. Prints which had merely 
become brown by age and those stained with collee u;=ually become per- 
fectly white and clean in the course of 48 houi-s. The action of the 
ozone however must not be continued too long lest some of the finer 
lines of the engraving should be injured. After all the spots have dis- 
appeared, the ])aper is strongly acid and if allowed to dry when in this 
condition would become exceedingly brittle and also dark colored. It is 
consequently necessary to remove the acid completely. In order to ac- 
complish this the paper is placed in water which is frequently renewed 
tad allowed to lie there until a bit of blue litmus paper pressed against 
it is no longer reddened. The paper is then passed through water to 
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which a few drope of a solution of Boda have been added and is spresd 
upon a glass plate, this is slightly inclined and a fine stream of water is 
allowed to flow over the paper during 24 hours. After the paper, on 
exposure to the air, has become dry enough to remove from the glass 
without danger of tearing, it is taken off and pressed dry between folds 
of filter paper. 

The author remarks that in case the process were attempted on a larger 
scale it would probably be well to have glass troughs or boxes blown of 
the desired form, since it is not easy to prepare suitable vessels by any 
process of fastening together pieces of glass, the cement being attacked 
by ozone. 

Attempts to apply ozone in restoring oil paintings gave only negative 
results, the action having been irregular. — Annalen der Chemie und 
Pharmaciey cxviii, 232. 

4. New AncBSthetic, — During the past few months considerable interest 
has been excited among members of the medical profession by an at- 
tempt to introduce into practice a volatile liquid possessing anaesthetic 
properties which is obtained as an incidental product in the manufiictara 
of coal oil. Of the chemical history of this substance — called keroseleDa 
by its manufacturers, but little is as yet known. Prof. Bacon, of the 
Harvard Medical School, informs us **that a sample in his possession is 
of sp.gr. 0*640, at 72^ F. When heated in a flask containing scraps of 
platinum foil it began to boil at about 85^ F. As the more volatile 
parts distilled off, the temperature continued to rise, and at 170^ about 
three-quarters of the liquid had evaporated. It continued to boil ^bly, 
but the whole was not converted into vapor until the thermometer 
had risen considerably above 300^ ; and when the flask was allowed to 
cool, much of the vapor condensed before the temperature had fallen to 
800^. It is evident that several, perhaps many, hydrocarbons are present, 
having a wide range of boiling points. Probably the most volatile of 
them would be gaseous at ordinary temperatures, if isolated. It is re- 
markable that the keroseleno should be so readily and completely volatile 
at atmospheric temperatures. I found that keroselene and Squibb's 
ether, exposed in watch glasses, lost equal weights in 2^ and 3^ minutes 
respectively ; and the former evaporated completely in about two-thirds 
of the time required for the ether. The specimen which I examined 
contained a little sulphur. Some sulphur compound was therefore pres- 
ent as an impurity, which would be decidedly objectionable for anaesthelio 
purposes." 

The vapor of this substance possesses very decided anaesthetic prope^ 
ties. This was first accidentally noticed by its effects upon a laborer 
engaged in cleaning a cistern at a coal-oil manufactory, and afterwards 
proved by the workmen by experiments upon flies and mice. Whether 
It can be employed without danger as a substitute for ether or chloroform 
is as yet undecided. Dr. II. J. Bigelow (Boston Medical and Surgical 
Journal (July 11, 1861) Ixiv, 494,) reports several cases in which its ex- 
hibition was attended with unfavorable symptoms; and at the present 
time the general feeling of medical men in Boston with regard to its 
value is evidently much less favorable than when it was first bronght 
forward. It may be remarked that the '* keroselene ^ in question ii 
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ezceedinglj well purified as far as relates to its odor, being almost entirely 
free from the objectionable smell which characterizes most of the light 
coal oils. F. H. 8. 

Bo6too, Ang. 20. 

Aralttical Cbkmistet. — 

5. RexMcKa te8t for Arsenic not applicable to solutions containing 
Arsenic acid. — Werther finds that the practice of applying Reinsch's 
test immediately to the liquid obtained by the action of chlorate of 
potash and chlorhydric acid upon the substance suspected to contain 
arsenic must be discarded and that, as a general rule, the test is inappli- 
cable to liquids which contain arsenic acid. 

It had heretofore been supposed, and the belief is countenanced by so 
high an authority as Fresenius (Anleitung zur qualitativen chem. Analyse^ 
10^« Aujt.y p. 148, §132, No. 7), that arsenic acid would readily be re- 
duced by the copper employed in the test and that the products of this 
reduction would not interfere with the deposition of the characteristic 
arsenical coating upon the copper. But Werther now shows that solu- 
tions either of free arsenic acids, or of its salts in chlorhydric or sulphu- 
ric acid deposit no coating upon bright metallic copper unless a consid- 
erable quantity of arsenic acid be present Similar negative results were 
obtained from solutions which were allowed to stand upon the copper in 
the cold for months and from others which were boiled at longer or 
shorter intervals. 

It is consequently with arsenious acid alone that the characteristic 
reaction of arsenic can be exhibited when dilute solutions of the latter 
are boiled with copper and chlorhydric acid. 

In the experiments of the author no unequivocal, lustrous, arsenical 
coating upon the copper could be obtained, on boiling for a few minutes, 
from acid solutions of arseniate of magnesia and ammonia unless these 
contained at least 0*4 a 0*5 grm. of arsenic in 50 cc. ; although dark 
colored coatings of uncertain composition, from which no arsenic could 
be obtained by volatilization in a current of hydrogen or of carbonic 
acid, were obtained from more dilute solutions. 

In judicial investigations, therefore, Reinsch's test should never be 
employed upon the liquid resulting from the oxydation of organic sub- 
stances, until the arsenic acid therein contained has been reduced by a 
current of sulphurous acid. 

Having observed that the dubious black coating sometimes obtained 
from dilute solutions of arsenic acid, as just described, frequently disap- 
peared again as he sought to increase it by longer continued action, the 
author was led to the observation that not only the coating in question 
but pure metallic arsenic is gradually dissolved by chlorid of copper 
when this is gently heated. After having acted during a few hours the 
s >lution contains considerable quantities of arsenic acid but scarcely a 
trace of arsenious acid. 

On the other hand common chlorhydric acid diluted with an equal 
Folume of water being boiled upon bright metallic arsenic dissolved none 
of it, nor was any dissolved after digesting for two days at 60® k 60° (C.) 
ia a closed yeBool,—' Journal fur praktische Chemie, Ixzxii, 286. 
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II. GEOLOGY. 

I. Reply to Mr. Marcou's strictures on Mr. F. B. Meek in his NoUt 
on the Cretaceous and Carboniferous Bocks of Texas, (in a letter to the 
Editors.) — Gentlemen : — I bad intended never to answer any of Mr. Ma^ 
cou's papers on tbe disputed points in the geology of the far-west, except- 
ing at such times as I could do so in connection with the announcement 
of newly discovered facts. To prolong a discussion of this kind by merelv 
reiterating opinions already expressed, after all tbe facts in possession of 
the parties have been published, can neither advance the interests of ta- 
ence, nor prove very interesting to scientific readers. In a paper recently 
published by Mr. Marcou, however, ho makes some statements of a pe^ 
sonal nature, which my friends think, if allowed to pass unnoticed, mtv 
place me in a false position. 

The paper to which I allude is entitled, "Notes on the Cretaceous snd 
Carboniferous rocks of Texas, by Jules Marcou,** — and was published in 
the Vlllth volume of the Proceedings of the J5oston Society of Natural 
History. It is intended as a critical review of a paper by Dr. B. F. Shumard, 
containing a section of the Texas formations; and the personal remarb 
to which my attention has been called, are made incidentally in coDne^ 
tion with this review. 

The first of these remarks worthy of notice, (and it is of no very great 
importance,) occurs on page 94, where he mentions an error on one of 
the plates of the Vllth volume of the Pacific Railroad Reports, in copying 
a figure from a paper of his in the Bulletin of the Geological Society of 
Franco, citing it as an instance of the careless work of ** Messrs. Hall, 
Blake and MeeL" 

Now the fact is, the figures referred to by Mr. Marcou, were not copied 
by me, as I have already explained to him by letter. The other figures 
on the same plate were drawn by me from specimens left by Mr. Blake at 
Albany, N. Y., where I was then living. Each of my drawings was on a 
separate piece of paper when they went out of my hands. The other 
figures from Mr. Marcou^s paper, were copied and arranged on the same 
plate with them by some person at Washington City ; and it was not 
until I saw a proof of the plate sent on to Albany, that I was aware these 
figures had been copied from Mr. Marcou^s paper. 

After the publication of the volume containing this plate, I received a 
Setter from Mr. Marcou, who was then in Switzerland, complaining that I 
had received credit for drawing a plate in it which contained a few figures 
that had been copied from a paper of his. To this I replied, informing 
Mr. Marcou that the figures referred to by him, were not copied by me, 
and that I was not aware my name would be mentioned in connection 
with any of the drawings in this report, until I saw it in print 

As I received an answer from Mr. Marcou (dated Zurich, July 1st, 1858, 
which is now in my possession^ acknowledging the reception of my letter, 
and expressing satisfaction with the explanation in regard to the plate^ 
t am a little surprised that he should now connect my name with it; 
though it is possible the nature of our correspondence on the subject may 
have escaped his memory. 

On page 96 of his Boston paper already alluded to, Mr. Marcou, ifi 
•peaking of the so-called Gryphoea Tucutncarii, says, ** On looking mors 
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\\y at the plates of the Mexican Boundary Report, I found on the 
plate, No. XXI, fig. da, 3b, 3c, a specimen of Qryphaa Tucumcarii 
iT the false name of Oryphasa PitckeA, Mr. Conrad in his description 
}ryph(Ba Pitcheri^ p. 155, makes no reference whatever to that plate, 
to the figures da, db, 3c; and in the explanation of Prof. Hall's He- 
, p. 174, nothing is said of the locality or the stratigraphical position 
his fossil. The plate was drawn by Mr. F. B. Meel^ who has put it 
er the head of Cretaceous,^* 

:e even goes on to intimate that I had either myself, or in connec- 
with another party, added the figures of this fossil to Mr. Conrad's 
•ft, without his knowledge or consent; and that too (as he thinks) 
er a wrong name, and in a wrong place. He also quotes a letter of 
Conrad's in such connection as to convey the impression that Mr. 
rad intended to intimate the same thing. Thus he says, " desirous to 
w the opinion of Mr. Conrad on this incomprehensible and doubtful 
leeding, I wrote him, and give below his answer : " — 

"Philadelphia, January 26th, 1861. 
« Maeoou, Esq. 

tar Sir. .... When I drew up the report in Emory's Survev, I was shown by 
L Hall a scries of Gryphaa, some of which were undoubtedly your Q, TWimi- 
( as figured on plate xxi. Prof. Hall thought they g^duated into O, Pitcheri, 
I thouffht so too at that time. The name of your species ought not to have 
placed as a synonym to plate vii, figure 8, for it is undoubtedly O. PiteherL 
It the figures on plate zzi, represent a. species and specimen, the locality of 
h is unknown to me, and were engraved after I had sent in my report and 
riptioDS, so that I cannot now say that I do know whether G. Pitcheri is 
tical with your species or not 

le locality of the G. Pitcheri (page 166 Leon Springs, Texas; Plains of Kia- 
la, Arkansas; New Braunfels, Texas ; Fort Washita uid Cross Timbers, Texas;) 
iorreetly given from mss. accompanying the specimens. 

• • • • Sincerely yours, T. A. CoNaAD." 

[aving had nothing whatever to do with the Mexican Boundary Re- 

;, excepting to draw the fossils figured in it, while all my drawings 

e on separate pieces of Bristol board, none of which were arranged 

,he plates bv me ; — and having had no agency whatever in deciding 

eh ngures should be arranged under the head of Cretaceous or other* 

), — I knew it was utterly impossible that Mr. Conrad could have even 

»ected, when he was writing his letter quoted above, the nature o{ tbe 

Uniction Mr. Marcou would place upon it. Consequently on seeing 

Marcou*s paper I wrote Mr. Conrad on the subject, and received the 

I wing reply : — 

"Trenton. June 21, [18«1.] 
y JDear Sir, — I am surprised that your name has been introduced in reforcncff 
le PaUeontolog^cal report in Emory's Boundary Survey. You certainly had do 
action with it other than drawing the plates, and neyer, that I know of, ex- 
Bed an opinion of any species named in that report When I said that G. Th- 
unii ought not to have been placed as a synonym to plate vii, fig. 8, I meant 
1 should not have done so, as I was not entirely satisfied of the identity of G, 
hn^i and G. Tucumcarii. I alone am responsible for the error, if there be one, 
her made the reference myself, or authorized Prof. Hall to make it in my name, 
figure on plate zzt, to the bent of my recollection was engraved after I had 
in my report, but no one excepting myself is responsible for omitting any ref- 
ce to it in my report. 

Truly yours, T. A. CoiraAD. 

n a postscript to this letter Mr. Conrad also states, amongst other 
igB, that he is now satisfied that the so-called O. Tucumcarii is the 
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typical form of Morton*8 Cretaceous O. Pitckeri. The following are ha 
words: " by-tbebj, Gabb sliowecl me specimens which convince me that 
Tucumcarii is the original form of Morton's G, Pitcheri,''^ 

So it will be seen that what Mr. Marcou calls *^ the mysterious appea> 
ance of this beautiful fossil" under the head of Cretaceous, in Mr. Cod- 
rad's report, is not, after all, so " incomprehensible and doubtful " a mat- 
ter as he had supposed. 

Mr. Conrad's latest opinion, after examining additional specimens that 
the so-called O, Tucumcarii is the typical form of Morton's O, Pitcherif 
and that his own G. Pitcheri var. navia^ (that is, the narrow form Dr. 
Roemer and Mr. Marcou referred to G, Pitcheri) is probably a distinct 
species, is in exact accordance with my own views expressed as long hack 
as 1858. Mr. Gabb has also arrived at the same conclusion ;* and when 
it is borne in mind that he and Mr. Conrad have at Philadelphia Morton's 
original specimen, and an extensive series of the Gryphoeas of various 
ages from Texas and Arkansas, for comparison with Mr. Marcou's figures, 
drawn as he states by one of the best artists in Paris, the impartial reader 
will readily understand the value of their opinion on this point 

Mr. Marcou lays great stress upon the ditlerenccs between the so-called 
G. Tucumcarii^ and the narrow form formerly referred by him to 0, 
Pitcheriy as if this has some bearing on the question at issue in regard to 
his Pyramid Mountain Jurassic. Whether we regard these forms, bow- 
ever, as distinct, or only as varieties of one species, has no bearing what- 
ever on the main question at issue, since it is well known, as has been 
shown by Dr. B. F. Shumard, that they are both Cretaceous, and occur 
together in the same bed in Texas along with the so-called Otttrea Mar$kii, 
and numerous well marked Cretaceous fossils. Dr. S. has also shown 
that undoubted Cretaceous genera and species also occur in Texas, far be- 
neath the horizon of the Ostrea and Gryphcea, Mr. Marcou supposed to 
belong to the Jurassic. 

In regard to Mr. Marcou's efforts to explain away these facts, and to 
show that Dr. Shumard is in error as to the order of succession of the 
Texas formations, it is unnecessary for me to say a single word, as tbat 
geologist is abundantly able to defend his own views. 

That Jurassic, and possibly Triassic rocks occur in New Mexico and 
other portions of the southwest, is very probable, but what Dr. Shumard, 
Dr. Newberry, Mr. Conrad, Mr. Gabb, myself and others maintain is, 
that the fossils relied upon by Mr. Marcou to prove the existence of tba 
Jurassic at Pyramid mountain, are Cretaceous species; and consequently 
that he has included Cretaceous strata in his Jurassic We have un- 
doubted Jurassic fossils from the Black Hills in Nebraska, and from a 
few other points on the north Platte above Fort Laramie, as well as from 
some places in Utah, but they all differ widely from those referred by Mr. 
Marcou to that epoch, and hold a much lower stratigraphical position. 
No Jurassic fossils have yet been found in the country west of the Missis- 
sippi, south of Utah, so far as my knowledge extends, unless some re- 
mains of plants, and large Saurian bones discovered by Dr. Newberry in 
New Mexico, belong to that epoch ; and these came from the red beds 
far below the horizon of Mr. Marcou's supposed Jurassic fossils. 

I remain, yours truly, F. B. Meek. 

WadiiiiigtoD, D. C, Joly 27, 1861. 

♦ Proceed. Acad. Nat Sd. Phil. Feb. 1861. 
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2. Note on Mr, Lesquereua^s Table of Comparative Sections of Coal 
Meatures, (To the Editors of the Am. Jour. Sci. and Arts.) — Through- 
out the notice of the Kentucky Geological Survey, published in the July 
Dumber of your Journal, my name is perhaps liable to be confounded with 
that of my brother Joseph Lesley, Jr., to whom is due whatever credit 
belongs to the To pographi co-geological report of the margin of the east- 
ern coal field of Kentucky.* As in this notice, quotations from my friend 
Mr. Lesquereux refer several times to my little Manual of Coal and its 
topography, published in 1856, 1 trust that you will permit me a word or 
two in relation to its exhibition of the Pennsylvania measures. The sec- 
tions referred to in the Manual are most of them from ten to twenty years 
old, and were offered as illustrations of principles, not as guides to local ge- 
ologists. They were meant to exhibit the general scheme of the Coal 
Measures ; but neither settled the principal questions mooted among us, 
Dor embodied late discoveries. One of these is of such importance that 
I wish to call special attention to it here, as I hare done once already at 
the Montreal Meeting of the American Association. 

It will be noticed in Mr. Lesquereux's '* Table of Comparative Sections" 
accompanying your notice, and in the first two columns representing the 
Kentucky Coals, that a group of beds, four in number, seem to be repre- 
sented in the other columns by only one bed, the Pennsylvania Pittsburg 
bed. 

Five years ago I made a careful survey of the Coal series in Somerset 
County, Pennsylvania, especially of its upper and middle part I found 
here a group of beds, one of which was the Pittsburg bed, exactly like 
the group No. 9, 10, 1 1 and 12 of Western Kentucky, with the Anvil Rock 
in character above it The group consisted of three large beds, ten, 
twelve and sixteen feet thick respectively, with intervals of fifty and sixty 
feet between them ; and, with these, just under the Anvil Kock, was a 
fourth and smaller bed. I have never had time to write out for publica- 
tion my notes of this survey, nor indeed of any of my surveys ; but no 
region that I have examined is more worthy of description^ because of the 
flag^nt representation which it makes of the persistency of our coal beds 
OTer a region at least seven hundred miles wide from east to west; af* 
fording a satisfactory demonstration, that the middle Kentucky area, or 
Dincinnati Axis as we used to call it, has been denuded of the same coal 
measares, deposited in the same order, and of about the same thickness 
IS now exist at widely separated points on both sides of it ; namely, at the 
innimit of the Alleghany Mountain and at the mouth of the Tennessee 
•iver. I have always considered the theory of the dying out of thecoal- 
:>eds and intervening rocks along the western outcrop of the S.R Ohio and 
E. Kentucky coal area to be contrary to sound and wide geological views. 
[ have always doubted or disbelieved the few local data supposed to favor 
liat theory, drawn from the vicinity of Greenup County, Kentuckyr My 
)wn observations at Hanging Rock were against it My brother's yerj 

* Peter Lesley, the author of a " Manual of Coal and its Topography," and one of 
he orii^inal corps of Assistants on the Pennsvltania Oeolo;<ical Survey in ISSQ-* 
laa eince 184S written his name J. P. Lesley — No careful reader of the notice 
illoded to OD p. 118 need be perplexed in distinguishing between this gentleman 
tsd his accomplished brother Joseph Lesley, Jr., author of the Topograpbieal Qeo< 
' Report of Kentucky. — Eds. 

JOUB. SCl.— fiECOND SeBIES, VoL. XXXII, No. 95.-^£FT., 186L 
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complete survey of the outcrop across the whole State of Kentnckj sbowi 
nothing of it. On the contrary, everywhere along the great escarpment 
line of the Ohio, Kentucky and Tennessee outcrop, denudation reigns su- 
preme as limiting the coal area westward, without obeervable assistanei 
from nonconformability. And certainly the exact agreement of the great 
group of upper beds and Top Rock of Somerset County, Pennsylvmnii, 
with the great upper group and Anvil Rock of Western Eentudcy, mmt 
convince every geologist that one continuous coal area stretched from the 
head of the Potomac to the mouth of the TennesseA, when the Pittsbaiv 
bed and its group were made. I am happy to say that in this £uthl 
agree with Mr. Lesquereux.* 

There are some other points which I wish to touch on while oceaMOi 
offers. My friend Mr. Lesquereux wishes to suppress the name False Coil 
Measures. I agree with him. I never liked the term. I used it because 
there was no other. In fact no other has been suggested, except in con- 
nection with some whole nomenclature, such as Mr. Rogers^s Vespertine 
coal. But then it has a well-known meaning, and is understood bj 
everybody. Geologists always talked of the Coal Measures. But a day 
came when a whole series of carboniferous rocks were discovered not be- 
longing to the Coal Measures, and in fact thousands of feet below the ao- 
knowledged base of the Coal Measures. These rocks had deceived eTe7- 
body, and would still deceive many. They were therefore rightly called 
at first False Coal Measures. Geologists will recall how completely thej 
deceived the Nova Scotia geologists, even into inventing an extraordinarj 
theory of lagoons and back deposites. They still exist, and they murt 
have some name. They are still deceptive. What shall we call them! 

But Mr. Lesquereux is not even in favor of acknowledging their exist- 
ence as a separate series. He wishes to include them in the Coal Meas- 
ures. He says the distinction is invalid, because it is based upon the&ct 
that they are not generally found over the whole extent of the coal-fields of 
America. I think my friend is wrong. He underrates their extent 
And then again the distinction, I take it, is not based upon horizontal con- 
siderations but upon vertical ones ; based upon the immense interval be- 
tween the two series as observed along their Alleghany mountain oat- 
crops. He will recollect that at the head of the Juniata up the gorge 
of Tipton Creek, there are two open gangways in what are probabij tieo 
coal-beds three feet thick, six hundred feet Mow the great conghmeraU 
at the base of the Coal Measures. At Augusta Springs in Virginia, and 
from Blacksburg and Christ iansburg south westward through Wythe 
County, Virginia, there are False Coal Measures beneath at least two 
thousand feet of Rod Shale and limestone, and how much more cannot be 
told because of the vicinity of those immense faults which bring up lower 
Silurian rocks against the coal. Now these False Coal Measures are snrelf 
an independent system ; and as such they correspond with a similar in- 
dependent system in Europe. I believe my friend Mr. Lesquereux has 
determined their independence also by at least one fossil plant which he 
has never seen above the Red Shale ; that is in connection with the Tme 
Coal Measures. This system although to all appearance, full 1500 M 
lower in the series than the Tipton coal, cannot be considered other than 
above it ; inasmuch as the Red Shale is only about one hundred M 

* See his paper in this Joum., vol zzvili, pp. 28, 29. 
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thick St TiptoD, and just beneath the conglomerate. 'But we may easily 
imagine that the Tipton coals are the actual representatives of the Vir- 
ginia system, by considering the thousand feet of Red Shale of the latter 
to be a lithological enlargement, southward, of tlie Tipton 'Red Shale, at 
the expense of the five hundred feet of Tipton green sandstones which 
do not appear above the Virginia. coals. But there is still another series 
to be spoken of. 

Between the False Coal Measures .and the True Coal Measures by which 
I mean the carboniferous system above a supposed persistent conglom- 
erate stratum, (now however known to be a variable group of sand rocks, 
shales and coals), there is what might and what would be called a third 
ooal system, if the conglomerate proved to be a universal horizon rock. 
For underneath the conglomerate, and at the top of the Red Shale, for- 
mation XI, (RogerS':«.Umbral), lie alternations of carboniferous, argilla- 
ceous and siliceous shales, containing at least one real coal-bed. This ap- 
pears everywhere beneath the conglomerate or the sand-rocks at the base 
of the -Coal Measure^. 

The question for my friend Mr. Lesquereux to settle for us is this : — 
Whether the coal systems under the conglomerate in eastern Kentucky, 
as described in my brother's report and shown in his long section, is this 
snb-confflomerate sjstem of Pennsylvania, and is perhaps also represented 
by the low Mercer and Trumbull County coals in the Lake Erie district, 
St Maasillon,^c ; — or whether it is the Wythe and Montgomery County 
sub-red-shale False Coal Measures of Virginia ; — or whether it is the re- 
sppesrsnce in Kentucky of the Tipton Juniata coal-beds at a still lower 
Jiorizpn ; — or whether it rtpresenU all these in a general thinning out of 
the Devonian and sub-carboniferous, westward, from the massive outcrops 
of the Alleghany. 

I am sorry that I cannot agree with my friend Mr. Lesquereux when 
in continuing his argument against the name False Coal Measures he 
ssys that ** the same [objection that they do not extend over all the coal 
region] can be said of the coal strata between the Mahoning and the 
Anvil Rock sandstone, and particularly of the upper Coal Measures 
shove the Anvil Rock." I have already adduced the Somerset County 
eosis to demonstrate the contrary respecting the Pittsburg group of beds 
(between the Mahoning S.S. and the Anvil Rock) ; and it seems to me 
that the contrary is equally clear respecting the group of beds above the 
Anvil rock; for these beds exist in Green and Washington counties, 
Pennsylvania, along the Monongahela river, six hundred miles away from 
the West Kentucky coalfield ; and I believe them to ejcist in the Potts- 
ville Anthracite basin. I sympathize heartily with my friend Mr. Les- 
quereux in his dislike to the erroneous depths which have been assigned 
to the Anthracite Measures. But I fear I cannot go all lengths with him 
in this dislike, when, if I understand his language, he makes the Potts- 
ville basin so shallow as to contain only four nominal coal-beds, or rather 
the equivalents of the beds from the Kentucky coal ISo. 4 downwards. 
This must be a very great mistake, which I think Mr. Shxffer or any 
other geologist in that region can demonstrate without trouble. If Mr. 
Bogers has repeated and endorsed the old blunder of separating the Mam- 
moth snd Jugular Veins, thereby duplicating the lower part of the meas- 
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ores in the Pottsville basin, and has also given hj far too much 
in his measurements to the faulty condition of the middle of the btai, 
the incredible thickness of the measures which he thereby obtains shooli 
not drive us to the opposite extreme. Now when Mr. Lesquereux san: 
^ from palffiontological evidence I am satisfied that the highest coal «( 
the Pottsville and Tamaqua basin is the equivalent of our No. 4, and thit 
the measures do not ascend higher in that part of Pennsylvania," in 
merely destroys the value of paheontological evidence to tlie eyes of thou 
of us who have been so long and so lovingly and reverently watching itii 
footsteps on our mountains, bringing us glad tidings of a new scieoot 
He certainly forgets that at Shamoken he can count twelve great beds of 
coal from below upwards, and then can lay his hand upon a congloo* 
erate, which if lithological laws are of any value, must some day provt 
to be very near his Anvil Rock. He must not forget that even in the 
shallow synclinals of the Lehigh mountains he has a greater depUi of 
coal than he here assigns to the wide and deep Pottsville and Tamsqni 
basin. He must not forget that the sharp mountain exhibited to him 
in every one of its gaps, a row of vertical coal-beds, long enough to moie 
than include the sub- Anvil rock group. It seems as well demonstrated m 
the absence of fossils will permit it to be, that we have in the middle fokh 
of this great anthracite basin, in either the group of the Salem veiii,oc 
of the Peach Mountain, the representatives of the super-anvil-rock coak 
of western Kentucky, and of the Green and Washington County coali cf 
southwestern Pennsylvania. 

In a letter just received (Aug. 20th) Mr. Lesquereux informs me thai 
when last in Pottsville, Mr. Schnrtfer and other gentlemen, coal proprietom, 
assured him that the Salem, Gate, and Tunnel veins, which in the face of 
every opposition he had always identified, were now found to be in fad 
the same, or l>elonging to the same group. In that case we roust permit 
him certainly to place them in as low a botanical position as be ha<«. This 
will not invalidate the series made out from the northern and undisturbed 
flank of the basin, along the Mine Hill. It will leave, in fact, the basin 
as deep as any in the United States. 

My friend thinks and says, with the enthusiastic confidence of a master 
in palaeontology, which he is, — in fact our great master in the botany of 
the coal, — that we structuralists can do nothing to help the i^p^at ques- 
tions of East and West to a solution ; that "it is only by palseontologj j 
that the equivalency of the coal strata has been and can be established in ; 
distant parts of the same basin, and especially in separate coal ba^n^** 
If this be said exclusively of the drift-covered basins of the far west, it is 
reasonably true ; but when stated broadly and made therefore applicable 
to the whole coal area it is surely unacceptable. Palaeontological identifi- 
cation is certainly the crowning glory of our science, the abetuirdthe of our 
working day, and the reward we receive for patient toil in one departinent 
by finding at the far end a door thrown open for us into a new and finer 
one. But let every tub stand upon its own l>ottom. Paleontology and 
Lithology must learn to live and let live. My friend's botanical conclusions 
are some of them yet to be modified by structural examinations ; as in fact 
they were reached through structural observations. The patient tracing of 
outcrops from ravine to ravine, and from county to county ; the patient 
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construction and comparison of cross sections on hillside after hillside, 
until not an exposure has escaped ; the patient trianguiation and levelling 
of area after area until a perfect nnap of the surface has heen obtained ; 
and the patient underground working up of gangways and breasts, tun- 
nels and shafts, which reveal blunders no surface exhibitions could 
have corrected : — What is the best palseontological work in cAnparison 
with all thts--/or results ? What is even the patience, the skill and the 
genius of Lesquereux, for a life-time, to a combination of apparatus and 
opportunity so overwhelming and complete ? The ^ comparative sections'' 
in the table were all constructed with the very slightest references possi- 
ble to palaeontological evidence. The Freeport-Curlew limestone and the 
Ferriferous limestone are great lithological horizons, entirely established by 
lithological and structural geology. 

The opinion expressed by my friend Mr. Lesquereux '^that coal No. 1, 
with its members B and C, and perhaps No. 2 subdivides, forming as many 
as eight different strata," is an evidence how little structural diflSculties 
appall palaeontologists. To my mind, filled with the experiences of twen- 
ty-five years in coal, such a thing is simply incredible. So far as my ob- 
servation has covered the ground, no coal-bed is known to separate per- 
manently into two or more unless it is essentially a double or triple bed ; 
that is, unless it evidently consists, at the points where it seems to be but 
one bed, of two or. more, by virtue of perbistent interlaminations of fire 
clay, or some equivalent rock. I have never seen an exception to this rule. 
The great bed of the lower anthracite coal is a permanently triple bed, 
and therefore its members are sometimes separated by twenty or thirty 
feet of slate. The great Mauch Chunk Summit Mine Coal is, even to the 
uninstructed eye, a group of beds, spreading somewhat further asunder 
elsewhere. But that any one of the small western bituminous coals 
should first so separate in parts as to obtain regularly lettered or num- 
bered ** members" and then these again split up until the one bed should 
be represented by a tall cross section containing eight separate beds of 
coal — I cannot easily believe it. 

In conclusion I wish to suggest to geologists who take a special interest 
in the carboniferous formation, that the term ^ahoning sandstone has be- 
come as unsafe a name for a horizon line, as is the term Conglomerate. 
My surveys for the Pennsylvania Railroad Company some years ago, in 
Indiana, Fayette and Westmoreland Counties, made me aware of several 
Important rocks in the Barren Measures by which that whole group, (and I 
must still consider it an interval separating most decidedly the upper and 
lower divisions of the true Coal Measures), can be discussed intelligently. 
One of these rocks is a conglomerate of weight and character, appearing 
over a considerable country, and forming as I believe, as general a hor- 
izon as any eminent sand-rock can. It underlies the Pittsburg coal-bed 
one or two hundred feet ; overlies the red bands of the Barren Measures ; 
forms the coping rock along the centre of the Ligonier valley north of 
the Conemaugh, and crowns with clifis the ravines of Castleman's river, 
in southern Somerset, above the Turkey-foot For a long time I con- 
founded it with the Mahoning sandstone, the true place of which is frora 
one to three hundred feet further down. But I afterwards learned to dis- 
tinguish and value it apart. J. P. Lxblet. 

PhUadelphia, Aug. 1, 1861. 
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3. On the origin ofaome Magneiian and Aluminous Rocks ; bjT. 
Sterry Hunt, F.R.S., of the Geological Sun-ey of Canada. (From the 
Canadian Naturalist for June, 1860.) — In common with other obsenrera, 
I have long since called attention to the fact that silicates of lime, ma^ 
nesia and oxyd of iron are deposited during the evaporation of many 
natural w&ter?, such as the mineral springs of Varennes and Fitzroy, and 
the waters of the Ottawa river. I have also suggested that the silicates 
thus produced may have contributed in a considerable degree to the 
formation of rocks. (This Journal, March, 1860, p. 284). A hydrous 
silicate of magnesia which approaches in composition to MgO SiO', 
combined with from ten to twenty per cent of water, and mechanically 
mixed with small portions of oxyd of iron, alumina and carbonates oi 
lime and magnesia, forms extensive beds with limestones and clays in 
tertiary strata, in France, Spain, Morocco, Greece and Turkey. It is the 
sepiolite of Glocker, the meerschaum of some authors, the magnesite of 
others. The quincite of Berthier, which occurs in red particles dissemi- 
nated in limestone, is a similar compound, containing some oxyd of iron. 
The sepiolite from the basin of Paris occurs beneath the gypsiferoos 
group, and in the lacustrine Feries known as the St. Ouen limestone, where 
It forms very fissile shaly layers, enclosing nodules of opal (raenilite). 
The structure of this sepiolite, which I have examined and described 
as above, and that from Morocco, which is used by the Moors in their 
baths as a substitute for soap, and has been described by Daraour, is pe- 
culiar. The mineral is made up of thin soft scales, and when moistened 
with water, swells up into a pasty mass resembling a finely divided talc. 
Although agreeing closely with this mineral in the proportions of silica 
and magnesia, sepiolite contains more water, and both before and after 
ignition is soluble in acids, which talc is not We cannot however doubt 
that talc and steatite have been formed from sepiolite, which has uDde^ 
gone a chemical change and become insoluble. It is possible that serpen- 
tine may be derived from another silicate richer in magnesia than sepiolite. 
The frequent association of carbonates of lime and magnesia with talc, 
and of carbonate of magnesia, talc and serpentine, as in the ophiolite 
of Roxbury (This Jour., [21 xxv, 224,) would seem opposed to the notion 
that serpentine may ha^e oeen formed from the alteration of a mixture 
of sepiolite and carbonate of magnesia. In chlorite, which often forms 
rock masses almost without admixture, we have an aluraino-raagnesian 
silicate which cannot have been derived from sepiolite, inasmuch as this 
contains for the amount of magnesia present, twice as much silica as 
chlorite. The oxygen ratios of the silica and magnesia in sepiolite are 
IIS 3 : 1, and those of silica, alumina and magnesia (including the variable 
amount of ferrous oxyd which in part replaces the latter) in chlorite are 
as 6 : 3 : 5, while in the purest clays the ratio of silica and alumina equals 
1:1, and in most argillaceous sediments the proportion of silica is still 
grreater. It is evident, therefore, that chlorite could not be formed from a 
mixture of sepiolite with clay, or even with pure alumina, without the 
elimination of a large amount of silica, and we are led to regard it as 
having been generated by the reaction of a silicate of alumina or clay 
with magnesia, which was probably present in the unaltered sediroeDt 
in the form of carbonate. Unless indeed the process, which according 
to Scheerer, has in recent times caused 1^^ '^oD^ition from waten, oi 
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'lite, a hydrous alumino-magnesian silicate approaching to chlorite in 
apodilion, be the type of a reaction \i^hich formerly generated beds of 
orite, in the same way as those of sepiolite or talc 
^ silicate of lime allied to sepiolite, has not so far as I am aware, yet 
n noticed among unaltered sediments, and among crystalline strata 
careous are more rare than magnesian silicates, although double sili- 
es of lime and magnesia (pyroxene and hornblende,) often form beds, 
1 wollastonite, either alone or mingled with carbonate of lime, some- 
les constitutes rock masses. The double silicates of alumina and lime 
however abundant ; the lime-feldspars, scapolite, epidote (saussurite), 
1 white garnet, all form beds in crystalline rocks. Reactions in water 
the earth^s surface, and at no very elevated temperature, may have 
en rise to double silicates of lime and alumina corresponding to neo- 
', and allied in composition to the zeolites, and these by subsequent 
tamorphism have been changed into anhydrous silicates. The pro- 
stion of harmotome, chabazite and apophyllite by the waters of a 
ing at Plombieres, at temperatures not above 1 60° F. as observed by 
.ubr6e, lends probability to such a view. 

Bat while we admit the possible direct formation of double silicates in 
ter at ordinary temperatures, there is not wanting evidence that the 
ction which we long since pointed out, (Proc. Royal Society of Lon- 
n, May 7, 1857, this Jour., [2], xxv, 287), between silicious and argil- 
teous matters and earthy carbonates in presence of alkaline solutions, 
lenrenes in the metamorphism of sedimentary rocks and in the produo- 
n of many silicious minerals. The blue Silurian limestones of the 
And of Montreal, when treated by acids leave an insoluble residue, 
iich contains about ten per cent of soluble silica, mixed with an argil- 
«ou8 matter whose analysis gave silica 73*0, alumina 18*3, potash 5*5, 
d only traces of lime and magnesia. In the vicinity of an intrusive 
lerite, however, the limestone is changed in color, and leaves by the 
lion of acids a greenish matter, which consists of silica 40*2, alumina 
), peroxyd of iron 5*2, lime 36'6, magnesia 3*7. The free silica and 
U of the intermingled aluminous silicate, has thus been saturated with 
>toxyd bases, still, however, retaining the alumina in combination. A 
Hilar reaction with more aluminous matters, would give rise to epidote, 
rnet, magnesian mica, scapolite or feldspars like laDradorite and anor- 
te, and it is not impossible that in such reactions a portion of alumina 
ij sometimes be set free, and give rise to corundum, spinel, diaspore or 
Iknerile. 

In the ordinary modes of decomposition of minerals containing alu- 
na, this base separates in the form of silicate, and the conditions re- 
ired for its elimination in a free state are but imperfectly understood. 
e have elsewhere pointed out the dccompasition by alkaline and earthy 
'bonates, of solutions of sulphate of alumina or native alum, as one 
irce of free alumina, and insisted upon the existence of pigotite, a 
tire compound of alumina with an organic acid, as an evidence that 
s base is sometimes like oxyd of iron, and oxyd of manganese, (this 
ir., [2j, xiii, 12), taken into solution by water aided by organic mat- 
B. A hydrate of alumina, gibbsite, is found associated with limonite, 
1 the aluminous minerals from the south of France described by 
rthier and Deville, show that free alumina is much more common in 
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nature than was formerly supposed. Berthicr long since gave the name 
of bauxite to an earthy pisolitic ore which occurs either massive or im- 
bedded in limestones of tertiary age, at Baux. and many other localities 
in the departments of Gard and Var, and also in Calabria, and the Gre- 
cian Arciiiptilago, forming in some places an abundant rock.* This 
substance is a variable mixture of a hydrate of alumina, apparently sp- 
proaching diaspore in composition, with hydrous peroxyd of iron, some- 
times constituting a workable iron ore« and at other times a veritable ore 
of alumina. It contains besides small portions of silica, titanic, vanadie 
and phosphoric acids, and occasionally encloses grains of corundum. A 
compact dark red variety gave Deville, alumina 57'6, peroxyd of iron 
25'd, and water 10*8, besides 3*1 of titanic acid, and 2*8 of silica. Id 
other specimens the proportions of alumina and iron oxyd are nearly 
equal, or the latter predominates, as in one example where the propo^ 
tions were 48'8 of iron oxyd, and 32-2 cf alumina; and another, 60 of 
iron, and 18 of alumina and titanium. In these analyses the carbonate 
of lime, generally present, was first removed by a dilute acid; the pro- 
longed action of stronger acids completely dissolves the hyd rated oxjdi. 
By an Intense heat this substance is converted into crystalline corundum, 
resembling emery in its physical character, but the presence of grains of 
corundum in the hydrated mineral seems to show that this transformation 
may take place at ordinary temperatures. The emery of Greece and 
Asia Minor, which is associated with variable proportions of oxyd of iron, 
is according to Dr. J. Lawrence Smith always more or less hydrated. 

The argillaceous matter enplosing some varieties of this banxite or 
impure diaspore, is white, without plasticity, and very rich in alumina; 
one specimen freed from the red ferruginous portions, gave alumina 58'1, 
silica 21*7, peroxyd of iron 3*0, titanium 3'2, water 14'0. This substaooe 
approaches in its composition to collyrite, and to the dillnite which is the 
ffangue of the diaspore of Schemnit^. lliese materials however conbtia 
from 20 to 40 per cent of water. Scarbroite, schrotterite, and allophina 
are similar matters; the latter, unlike a clay in its structure, appears to 
have been deposited from solution. The subsulphate of alumina, known 
as websterite or aluminite, is often met with in layers and concretionaiy 
masses in Tertiary clays,f and is sometimes mingled with a silicate havingp 
the composition of allophane. This frequent occurrence of alumioa stiU 
retaining a portion of sulphuric acid, confirms the view which we have 
elsewhere expressed, that solutions of native alums have by their decom- 
position furnished the alumina for many of the minerals in question, 
while the conditions under which this base is taken into solution by 
organic matters, still require investigation. The careful examination of 
unaltered sedimentary deposits, is calculated to throw great additional 
light u|>on the origin of the crystalline rocks. 

4. Note to the Paper of Messrs, Meek and Worthen on the Age of the 
Goniatite Limestone, p. 167 of this No. — The name *'Kinderhook Group" 
is now proposed by these authors to include the beds lying between ibe 
Black Slate and the Burlington Limestone, which have heretofore been 
considered the equivalents of the Chemung Group of New York. Tliie 
designation will be observed in the Illinois lieport. — (Letter to Editors) 

* Deville, Ann. de Chimie et Phytiqut, (8) Ixi, 809. 

t In this coDnection we may notice apatelite, a basic persnlphate of iron, which 
occurs in conditiooa Bunilar to aluminite. 
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1. Ifartiui^ Flora Bratiliemia, — Since our last notice, two more iMues 
this great work have come to hnnd : %'iz., faM.*i<*.left 25 and 20, contain- 
^ the SantalaeeiB (two »pecieH of Thesium) and Myriuticacfa (26 Kpecies 
Mffritiica) by Alpb. DeCandolle, and the more numerous Apocynacra, 
lich are thoroughly elaborated, with decided talent, by DeOandolle^a 
rator, J. MUller, from whom excellent work may be expected, judginfl^ 
oi Mb specimen. This was published in July, 1860. It is now foU 
ved by fascicles 27 and 28, published in February last This contains 

8 Antidesmea by Tulasne, consisting merely of three species of HierO' 
mui (the Stilagineiia of Tulai^ne), the representatives of Antidesma in 
6 neH world, the group pretty clearly belonging to Euphorbiaeeof ; 
lo the Begoniacem by DeCandolle (83 species of Begonia)^ followed by 
bw pages of interesting disquisition by Von Martins himself. Finally 
I have the CeloMtrinecB, Hieinem, and Rkamnea^ by S. Reist»ek of Vienna, 
pknisly illustrated, and with the leaves of many species self-printed by 
B Vienna process. The elaboration of these orders appears to be very 
asfiu^tory. We congratulate Von Martins upon the character and steady 
ogress of this formidable work. a. o. 
€• FUnrm Columbia ierrarumque adjaeeniium Specimina SeUeta^ edidit 
, Kabstbn, Tom. I, fasciculus primus. Berol: F. Dftmler, 1858. pp. 
I, tabu 1-20, col. imp., fol. — This promising commencement of a 
ignifioent work has just reached us, with an advertittement by ihe suc- 
Mon of the original publisher, dated Feb. 1859, announcing that the 
Mication, if the subscription warrants, will extend to ten such fasciculi, 
ued at intervals of six months ; the price of each, with colored plates, 
enty Prussian thalers ; the uncolored copies, fifteen thalers. We trust 
B needful patronage will not be wanting. The plales are very line, and 
th satisfactory analyses ; and are accompanied each by two pages of 
ler-press ; the characters in Latin ; the detailed descriptions and re- 
irks in the German language. 1 he subjects are well chosen ; the first 
presenting two new Palms, species of Klopstockia from the Quindiu 
ides; the second a Tree- Fern, Cyathea ebenina from near Caracas; 
(ht others representing species of Cinchona or near relatives of this 
Mt important genus, and three others illustrate Rubiaoeous genera, 
igfgendorffia rosea seems to be a good Taesonia, The pretty Cobaeaoeous 
it9enbergia pendulijhra, 1. 14, with long ligulate lobes to the comlla nnd 
tremely long filaments, is in Fendler's Veuezuelian collection, No. 468. 

A. o. 
8. Journal of the Proeeedingt of the Linnman Society, (Botany), No. 
, (1861) finishes Hooker and Thomp:«on's precursory account of the 
dian Crueiferm^ and contains five other papers; four of them very 
ort ones, and of only local interests Dr. Welwitsch's letter on the 
tany of Benguela, Western Africa, gives an account of a very queer 
rarf tree, found near Cape Negro, the stem of which, '* with a diame- 
' often of four feet, never rose higher above the surface than one foot, 
d which through its entire duration, that not unfrequently might exceed 
oentury, always retained the two woody leaves which it threw up at 

9 time of germination, and besides these it never puts forth any other. 
kic. JouB 8cL— SaooHD Sbbibs, Vol. XXXII, No. 96.— ^rpt., ISCl. 
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The entire plant looks like a round table, a foot liigb, projecting OTer dN 
tolerably hard, sandy soil, the two opposite leases, (often a fathom longf 
by 2 to 2^ feet broad) extend on the soil to its margin, each of then 
split up into numerous ribbon-like segments. The flowers are hermaphnh 
dite and collected in a sort of aments or strobiles." There has also ip* 
peared a Second Supplement to the botanical portion of vol. t, (1861) 
which contains four very interesting papers, vis : 

(1.) The Natural Order Aurantiaceatf with a Synopsis of the lodin 
Species, by Daniel Oliver, the newly appointed Professor of Botaay in 
University College, London, who here taikes rank as a first-rate mono- 
grapher. 

(2.) Notes on Menhpermacece^ by George Bentham, who now, ai 
botanists will be pleased to learn, occupies the presidential chair of Brown 
and Smith in the Linn^ean Society. That the so-c-alled opposition of the 
parts of the flower in Afenispermacem and Berberidacea is only in seem- 
ing, must we suppose be every where understood and admitted. As to 
the opposition of stamens to petals in RhamnecB and the like, if shot vp 
to the alternatives mentioned by Mr. Bentham, we should still prefer '*tM 
idea of a common origin " to that of the stamen being developed in the 
axil of the petal, which would introduce a needless and moat improbahls 
complexity into the morphology of the flower. But a third alternative^ 
which was long overlooked, appears to offer a more natural ezplaiiatioii, 
conformable with the laws of the arrangement of leaves, tix., that the 
stamens are here normally superposed just as the parts of the snccewi v s 
cycles of alternate leaves are, — the ordinary alternation of floral parti 
being really the thing to be accounted for. 

(3.) Notes on Tiliacea, and 4, Notes on Bixaeem and Samydaeettjhj 
the same author, are masterly papers. At the flrst view we were fiir 
from satisfied throughout with the proposed re-arrangementa, but the 
more we consider the matter the better we like it, even in the assodatioQ 
of Cochlospermum and Amoreuxia with Bixa. We should still prefer tlie 
union of the Sanydaeea with the Bixaceas^ and make less than Mr. Ben- 
tham does of the difference between hypogynous and perigynous iuer 
tion, — a difference often obscure or shading away, and as often coSxistiBf 
in the same natural group, or among closely related ones, as parietal and 
axile plaoentation do. No one knows this better than the sagacions au- 
thors of tho forthcoming new Genera Plantarum ; but their adhesion to 
the old tnuiition is compelled by their determination ** to maintain tin 
Caiuloliian series in its general features,** — which is certainly still denra* 
bio ; but if rigidly followed out in this respect will certainly do mach 
violonoe to natural affinities, perhaps without securing adequate practicsl 
a<ivantai{«s. But it is far easier to interpose objections than to collocate 
the natural oniers upon any consistent system. a. o. 

4. Citlluna vuiparit and Aira earyophyllea in the United Statei,— 
Thiit ** ATncrioa has no Heaths ** is a botanical aphorism. It is under- 
stixxl, however, that an English surveyor nearly thirty years ago foaod 
Calluna vuiifaris in the interior of Newfoundland. Also that De Is 
rylAii\ still earlier, enumerates it as an inhabitant of that island. Bat 
this summer, Mr. Jackson Dawson, a young gardener, has brought nt 
specimens and living plants (both flowering stocks and young seedliagi) 
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Tewlnbury, MasiiachusetU, where the plant occort rather abnndantly 
.bout half an acre of rather boggy ground, along with Andmmida 
iiata^ AmUa vi$co9a^ Kalmia angv$ti/olia^ Oratiola avreo, dbc, 
sdUj as much at home as any of these. The station is about 
» mile from the State Almshouse. Certainly thia is as unlikely a 
and as unlikely a place for it to have been introduced by roan 
des]gn«idly or accidentally, as can well be imagined. From the ag« 
ats It must have been there for at least a dozen years ; indeed, it 
Men noticed and recogniaeed, two years ago, by a Scotch farmer of 
idnity, well pleased to place his foot once more upon his native 
9r. So that even in New England he may say, if he will — as a 
of ours botanicallj renders the lines — ^that 

* OtUluHa vul^rii thii night shall be my bed, 
Aod Fterii aquUina the curtain round my head." 

may have been introduced, unlikely as it seems, or we may have to 
this Heath with Scolopendrium officinarumy Subularia aquaticaf 
fanilea quadrifolia as species of the Old World so sparingly rep- 
ed in the New, that they are known only at single stations, — per- 
^td-lingerers rather than new-comers. 

« mrj^phylUa has just been detected by Wm. M. Canby, Esq., in 
SasUe county, Delaware, growing very abundantly, ** in a dry piece 
»iind, rather open, but dotted over with pine trees iPinu8 inqpi), 
impletely surrounded by a forest It certainly has not been ploughed 
I years, probably not for a much longer time. In company with it 
^olygald NuiiaUii^ Sorghum nutam^ dtc, but no clover, timothy» or 

^ *^- ^aaS^'^^ eaWTrtrf. 8tiU w« tuppoM tb» .pecio. to 
introdnoed. ▲. o. 



rV. ASTRONOMY AND HSTEOROLOGY. 

Tk$ ncenUy diseavtred Antertnds, — In the last No. of the Journal 
▼6 a list of the asteroids discovered since 18d8, together with the 
ata of several of them. We now give the elements of the re- 
leTi and also corrected elements of Titania : 
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In the above Ublcs, 

L npreMDti tbe mMn loDgitnds of the plinat wt Vfoeb. 

n ** the longitude of the periheliOD. 

Q " the lonffilude of the uoending nods. 

i " the incMutioD of the orbit to tbe ediptio. 

* ** tbe eeoentridtj of the orlnL 

ft " the tnean deilf motion. 

« " the Mini-mejoT azii of the ortriL 

S. JiTott Sxplmabtry <f Baily't Brail ; by Edvuxd BmiSr^'We 
bave received from Hr. Blunt the following Mtiebotor; iDnstntioa rf lh« 
cau»« of tbe formntion of beads and ruptnree of ihe ring, etc, in la ■■■»■ 
Ur eclipse of tbe sun. Although privHteljr circulated, this ezpluation 
of Baily'i Beads lia« not before been published.— JBJ'. 

Brooklfo, H. 7.. Vaj lltk, ISBl. 

Mr. F. Bailyconclndei his paper, on the Annnlar Eclipse, Maj IS, 
1830, thus, "Tliat mountains may occasionnllj obtrude themwIvM tooar 
view, there can be no tjueation ; but it requires farther expIuMtion «bj 
almost all of the remarkable distortions take place when obaarred Mar 
the edge of (he Bun's disc, and aa the Hoon advances theraon, ibeM pro- 
4ligioiii elerationi, in a great meainre, disappear." The ftiHowing ■ ■■ 
«iplanati(n : (Fig. I.) 




:' represent the true edge of the Sun's disc, and iha 
e apparent edge, (tbe difference between the two b«a( 



Let lh< 
exterior line 66' the apparent edge, (the 

caused bj the tremulous motion in our own atmoiphere,) the lig-ng ■» 
ec' the true edgeof llie Moon, and the dark the apparent edge, when MM 
on tbe Sun — (lie difference between the two being caused bj the laiM 

Now, as (he true edge of the Sun's disc touches an; of the mouDtaini 
on the Moon's edge, if tbe part in contact ia more than twice this dit 
ference, dark lines will instantl; shoot out and eonnect the apparent «dg« 




of the Sun and Moon, and they become wider as tbe Moon's edge tf 
prosclies the exterior edge of the Sun's disc, beads being formed betwm 
or narrower, ss the Moon's edge recedes intemallj, until they bfsik. 
Fig. 2 shows Buly's Beads at the instant of forma^on. 
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IHg. S ihow* the Snn'a low«r onap m* Men tbrongh an iBTuting Uleicop* 
tt New York, Ma; SB, 1864. 




The following; reuoni, for the truth of thii theory, 1 htg jou to look at : 

111. The obserred diameter of the Sun ii always greaur than the 
oompnted. See obaerTa^oni at various oteervatoriH. 

Xd. The diameter of objecta projeuted on the Sun's disc are leaa than 
tbfl computed diatneters. 

3d. Rrealta, obtained from obeervatione at the beginning and end of 
aa eclipae are good; because the contact or end ie not seen, except when 
tbs Hoon^ edge loncbes the true edge of the Sun's disc. 

4th. Beanlta obuined by the meaaurement of the disUnce of the solar 
cnaps, Ac are not good, and, I think, it ia entirely owing to their not 
eorreoting the angle, for increase caused hj tremulous motion in our 
own atmoepbere, and which amount might be estimated, or eren measured 
daring the edipse, bj each obeerver. 

April Itth, IBea 

In addition to the above, I would remark tkat the annular eclime, as 
obaerred September, 1888, in Brooklyn, showed tlie truth of this theory. 
The slow tremulous motion of the atmospliere causing the lines and beads 
to aaaunie waTj shapes, the Sun's altitude, at the formation of the ring, 
being low. When the tremulous motion of the atmosphere is lo rapid 
tiut the waTj lines do not appear, the shooting out of the black linea is 
almost instantaneous. 

Hm truth of this theorr, I tested in the following manner : —At the dis- 
tauc* of about eleven miles, was placed a black-board, six feet by eight 
indiea, with a hole in it, two-tenths of an inch in diameter, for the Sun's 
l^a to be lafleeted through, towards me, with a heliotrope. Towards 
HOOD, when the atmosphere was tremulous, a large bright light only was 
•een, and, as the atmosphere became more steady, the siie decreased, until 
tha board began to show aa a laige faint shadow, which increased in 
intenaitj as it decreased in siie, and at last showed the board well defined, 
with ft bright point in the centre. The a. ti. observations showed the 
same, bat in reverse order. 

The eelipae of July 17th (i860) will give an opportunity for observing 
" ' ' , but it will be useless to look for them sliould there be 



any moisture, or even a slight mist in the atmosphere, extendiDg over the 
earths aorfiuia near the observer, as the Suu's JiBmeter at such time*, is 
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8. MtUorie Obtervatiom, Jyril 20, 1861.— The following obaemtioM 
at New Haven show no recurrence of the meteoric shower of April SO, 
1803, but they are too limited to be satisfactory. The shower may pe^ 
hapt continue ouiy a few hours, and tlius be easily lo6t even if obaerren 
were watching throughout the fflobe. 

Saturday, April 20, 1861. Obeenrers: Mr. Edward B. Sill and mysdt 
Sky clear ; moon down. Different meteors obaenred : 

2^ 46>» to Sb A. If. in N. 4 S. 6 

ah •« ih « "18 •• 29 

Of these about ten equalled in brilliancy start of the first magnitude^ 
but none were very remarkable. The majority appeared to come fron 
near the zenith, about the constellation Lyra, but they did not show anj 
decided radiant 

On the Monday morning previous, watching alone from 3^ 15" to 
4^ 16"*, I saw only three or four shooting stars. £. C. Hkrrick. 

4. Meteoric Observations, August 10, 1861. — (1.) New Haven^ Cbsa. 
— At this place, the sky was clouded during the nights of Thursday and 
Friday, Aug. 8 and 9, 1861. The night of Saturday, the 10th, was clear 
and favorable. From the top of the tower of the Alumni Building, the 
following observations were made that night by a corps of four obeervefii 
viz. Messrs. Charles Tomlinson, Henry P. Johnston, Willabd Haskell, and 
myself. We were so stationed as to see as many as possible of the mete- 
ors, and yet some were undoubtedly lost. None were reckoned twice. 

Vtrfm Iv.K. B.C OaWa 

Aug. 10-11, 10b to lll> P.M. 22 26 16 12 = 76 

lib to midnight, 23 33 2I 17 94 

Ob to lb A. If. 23 38 29 29 119 

Total seen in 3 hours, 289 

Of these shooting stars the large majority moved in paths which traced 
back would intersect near the sword-handle of Perseus. Many equalled 
or surpassed in brightness stars of the first magnitude, and one at 11^ 
80", near the zenith, was much more splendid than Venus and left s 
train of sparks which remained luminous for twenty seconds afVer the 
meteor disappeared. This grand meteor was also seen at Proridence, 
R. L, and was fortunately so well observed by Mr. B. V. Marsh at Btt^ 
lington, N. J., that it will probably be practicable to ascertain its elert- 
tion, length of path and velocity. 

Prof. A. 0. Twining, of this city, observed here independently Aug. 
10th and Aug. 11th, and will probablv publish his results. 

Watching alone from 8b 30™ to 10" p. ic. of the 10th, I saw about 20 
shooting stars, several of which were brilliant and accompanied by tnuna 
There was, as heretofore noticed, a gradual increase of numben from 
evening to morning. 

(2.) Burlington^ AT. J. — Observers : Messrs. Benj. V. Marsh and Samnel 
J. Gummere. The observers, one looking S.W. and the other N JL, wera 
stationed on the top of a house, but the view was somewhat impaired by 
obstacles. The sky was nearly clear until after midnight, when cloodi 
began to appear in the South and Southeast After 2b they caused sen- 



H.B. 


B.W. 




20 


20 


= 40 


29 


29 


68 


47 


88 


86 


86 


29 


64 


28 


14 


42 



Astronomy and Meteorology. 996 

rraatment, and by 2^ 45°^ the sky was so nearly oTercast tliat 
ers retired. Different meteors observed : 

.1,10k 26™ to 11>» P.M. 

11 " 12 " 

12 p.m. ^ 1 A.M. 

1 A. M. •* 2 « 

2 u ** 2 46 " 

289 

I, wlio was looking towards the N.R, writes : " At first I could 
) radiant definitely, most of the tracks pointing* to Perseus, but 

to Cassiopeia. Towards midnight it seemed to be very dearly 
e triangle formed by i/, y, and t Persei. I could not detect any 

position afterwards. We thought that seven-eighths of all we 
g the night were conformable. * * * Much the finest meteor 

at 1 1'* 23™, — a most splendid specimen ; its track remained 
enty seconds or more." 

M. Gumroere, also at Burlington, N. J., watching independently, 
shooting stars as follows, viz : 

10, lOfc 26« to 11>» P.M. 84 

• 11 " 12 " 29 

12 "1 A.M. 87 

rht of Aug. 9-10 was stormy at Burlington. 
2tick, Mass, — Observers : Messrs. F. WT Russell and £. L. Pray. 
. of August 9th was cloudy and rainy. The night of the 10th 
until about 2 a. m. of the 1 1th, when about a wird of the sky 
red by clouds. Between 8^ p. m. and 8^ \S^ a. m., the two 
saw 397 different shooting stars, as follows : 
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this period only about one-half the sky was under observation ; 
2 to 3 A. M. not more than half the sky was clear. Only four 
) ones were noticed, twenty about the size of Jupiter, one leav* 
inous train of smoke for eight seconds, and the remainder quite 
he radiant, to which two-tbirds of the meteors conformed, was 
>ut three degrees in diameter, around beta Persei, 
egoing observations show that the meteoric sprinkle of August 
this year (1861), with the usual characteristics. The number 
been somewhat diminished, but was still very much above the 
f ordinary nights. This average is greater than is usually eup- 
1 the actual number varies greatly on different nights. On 
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tbe night of July 8, 1861, four obaenrera here mw id the hoiir ending tt 
10^ 5m p, II. thirty-iix shooting stare, or about half as many as are seen 
during the corresponding hour on the 10th of August. 

It is to be hoped that observers, sitUHted from 50 to 100 miles apait, 
will hereafter act in concert on the nights of meteoric abundance, so ihst 
in case of meteore remarkable for magnitude or other peculiarity, dsti 
may be obtained for determining their astronomical elements, b. c. h. 

6. Remarkable Bain-Fall in Ohio. — (Extract of a letter from & K 

McMillan, dated East Fairfield, O., Aug. 15, 1861, to the Editors). ^'Ths 

same day (Aug. 12th) witnessed the greatest fall of rain ever recorded is 

this part or the State, in an equal time. 

From noon to I'' p. 11. there fell 0*32 in. rain. 

ti 4h 3Qin u ^ 5b 80 p. 11. «» 1-40 •• " 

«* 6*» 30 ** 9^ " ** 2*85 ** •* 

a Qh *^ 11^ ^ '* 3*44 ^ " 

ToUl, 8-01 " " in 11 houn; 

6*29 inches of which fell in four and a half hours. 

This maximum rain-fall existed over at least 100 square miles. Few 
dams or bridges are left standing along the streams in this county (Co- 
lumbiana) — many sheep, cows and horses were drowned, four or fire 
dwelling houses were swept to destruction. The dead bodies of fourpe^ 
sons of respectability, and the only persons known to have been drowned, 
were found the second day after the rain several miles below where tb« 
dwelling house in which they were swept away was crushed in pieceik 
In the village from which it was taken the water was seven feet higher 
than ever before known, reaching to the second stoiy of nearly eveiy 
house in the town. There was almost no wind here ana only a moderata 
amount of lightning. A heavy wind is reported 30 miles east of heif 
and also at Cleveland and Sandusky, where it did much damage." 

6. Rain following the dischar^ of Ordnance ; (note to the Nationil 
Intelligencer, July 25, 1801.)— Messrs. Editors: In October, 1825, 1 took 
note of a very copious rain that immediately followed the discliaige of 
ordnance during the celebration of the meeting of the watera of Laks 
Erie and the Hudson, upon the completion of the Erie canal ; and in 
1841 I published my continued observations on the subject, which, to my 
mind, fully established the fact that the discharge of heavy artillery st 
contiguous points produces such a concussion that the vapor collects and 
falls generally in unusual quantities the same day or the day following. 

The early battles of the late war between the French, Sardinians, and 
Austrians were succeeded by such copious rains that even small riven 
were not fordable ; and during tlie great battle of Solferino a storm arosi 
of such fierceness tliat for the time the confiict ceased. Within the lait 
two weeks McClellan's columns on the upper Potomac fouffht four differ 
ent battles on as many days, and there were extensive rams before ths 
close of each day. July 21st the great battle of Bull Run, Virginia, wa 
fought, and next day (22d) the rain was copious all day and far into the 
night. * * * * . J. C. Lewis. 

A more exact collection of such data as Mr. Lewis has here grouped 
may lead to important results equally in theory and practice. — ^Ena. 
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. Earthquake on the Island of Penang, (In a letter to the Editors, 
Bd U. S. Naval Observatory, Washington, 24th Auffust, 1801.)— 
UUmetn : — ^Mr. Geo. K Tyler who has just returned from the East 
iefs communicates to me the following : — 

' Saiwrday^ Feb, 16, 1801.— At V-J- p. ic. there was a severe earthquake 
ck of sufficient force to throw down crockery from shelves, stop clocks, 
I to set articles to swinging. In walking, the ground seemed to undu- 
) sufficiently to make many persons feel nausea. There appeared to 
three distinct shocks, each of which seemed to pass from North to 
ith and to continue 30 seconds. 

' March 2d, — I have learned since the above, that the shock was felt 
Malacca and Singapore at the same time at each place and with about 
same degree of violence, though it was not recognized by many ves- 
1 10 the harbors and on the passage here from Singapore. 
^ About five minutes before the shock, there was an unusual commotion 
iie sea and I spoke of it to others at the time. There was no percep- 
6 air stirring, and the sky was clear. Thermometer 91° Fahr. No 
er earthquake has been known here during the last 17 years and then 
f a very slight one." Very respectfully yours, 

J. M. GiLuss, Supt. 
I. Earthquake at Syracuse^ New York, — ^The Syracuse Standard of 
jr i2th says: We learn from various sources that a very sensible shock 
so earthquake was felt in this city and other parts of the county last 
niag, about nine o^clock. The weather yesterday very suddenly became 
te oold and chilly, an extraordinary change from the intense heat of 
previous days. The shock was about four seconds in duratk)i>, and 
\ so severe as to cause dwelling-houses to rock, and in some cases fur* 
ire was removed and persons sitting in chairs were waved to and fro. 
ny persons supposed some of the fixtures of their dwellings had fallen 
in tlie floors. A gentleman from the north part of the town of Salina 
«iiis us that the shock was sensibly felt in that section, and farmers raa 
. of doors supposing that their barns or outhouses had fallen^ 
I. On the Natural Dissemination of Oold. — Mr. Eckfeldt the Principal 
sqrer of the U. S. Mint at Philadelphia, has lately made several intet- 
iog examinations tending to show the very wide distribution of gold. 
isiDg o\er the evidence respecting its presence in various galenas, in 
tallic lead, copper, silver, antimony, dtc, we cite the following >— per- 
M the most curious result of all. 

[Jnderneath the paved city of Philadelphia there lies a deposit of elay, 
oae area, by a probable estimate, would measure over three miles 
lare, enabling us to figure ont the convenient sum of ten square miles. 
9 average depth is believed to be not less than fifteen feet The inquiry 
I started whether gold was diffused in this earthy bed. From a central 
ftlity, which might afford a fair assay for the whole, the cellar of the 
r market-house in Market Street near Eleventh Street, we d>ug out 
le of the clay at a depth of fourteen feet, where it could not have been 
artificial deposit. The weight of 130 grammes was dried and duly 
ited, and yielded one-eighth of a mfilligramme of gold ; a very decided 
Lotity on a fine assay balance^ 
K. JocB. Sex.— Sbooitd Sxribs, Voi^ XXXII, No. 05.~8kpt., 1861. 
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It was afterwards ascertaiDed tbat the clay id its natural moistnre loM 
about fifteen per cent by drying. So that, as it lies in the ground, tki 
clay contains one part gold in 1,224,000. 

This experiment was repeated upon clay taken from a brickyard in tki 
suburbs of the city, with nearly the sarae result 

In order to calculate with some accuracy the valae of this body of 
wealth, we cut out blocks of the clay, and found that on an average, t 
cubic foot, as it lies in the ground, weighs 120 pounds, as near as may bi; 
making the specific gravity 1 '92. The assay gpves seven-tenths of a graii, 
say three cents' worth of gold to the cubic foot Assuming the dsa 
already given, we get 4180 millions of cubic feet of clay under onr streili 
and houses, in which securely lies 126 millions of dollars. And if^ asii 
pretty certain, the corporate limits of the city would afford eight tinM 
this bulk of clay, we have more gold than has yet been bronght, acoorf- 
ing to the statistics, from California and Australia. 

It is also apparent that every time a cartload of clay is hanled oat of 
a cellar, enough gold goes with it to pay for the carting. And if tk 
bricks which front our houses could have brought to their surface, in th 
form of gold-leaf, the amount of gold which they contain, we •booH 
have the glittering show of two square inches on every brick. — Am, PU 
Society Proceed.^ viii, 273. 

4. Notice of Chemical and Physical Apparatus^ by Becker tt SotUr^ 
The Sheffield [Yale] Scientific School has recently procured from Becfar 
& Sons, 54 Columbia st, Brooklyn, N. Y., some instruments of snd 
excellent device and workmanship that we deem it a duty to thescientifc 
community to call attention to them. 1st, An air-pump for labonloif 
use. This has a single cylinder, the piston of which is solid and hM t 
diameter of 3^ inches and a seven inch stroke. The communicatioi 
between the interior of the cylinder and the receiver is opened wd 
closed by means of a two-way cock which is operated by the motiooof' 
the pump-handle. The instrument is compact, light, of simple oonstrw- 
tion but most accurate workanship, and from the absence of valvei a 
always ready to furnish a good vacuum with a few minutes labor, ft 
serves also as a condenser, and is adapted for transferring gases. It ii 
the best instrument we have ever seen for the chemical laboratoiy. It 
cost $100. 

2d. The Balances of Becker & Son, we are also prepared, after ooonl* 
erable experience in the use of those of Oertling, Deleuil and Hugersbcf 
and after having seen the instruments of nearly every balance-maker i 
this country and Europe, to pronounce the best known to us. They eoo- 
bine accuracy and delicacy with convenience aud cheapness, to a higlMr 
degree than any Balances we have hitherto met with. There are nowk 
the Analytical Laboratory here, three of the Becker Balances, vii., tf 
assay balance, which, loaded with 5 grms. in either scale readily indioilcl 
•^ of a milligramme, an Analvtical Balance carrying 200 grms, in ssA 
pan readily indicating -j^th miligramme and a Physical Balance wbick ; '^ 
with a load 5 kilogrammes is turned by one centigramme. See adftf" ^ ' 
tisement { ■ 

3d, A standard and mountain siphon Barometer with inch and miffi* J 
meter graduations belonging to the Laboratory is a rery beautifU asi ^- 
predse instrument 
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• 

The inoH employed by Becker ie Sons is deriyed directly from penda- 
1am roeasuremento of their owd. 

4th, finally, the EngineeriDg Dept has a Theodolite adapted also aa a 
transit, of most perfect device and construction. 

The self-recording meteorological instruments and beautiful aneroids 
which Becker A Sons have in operation at their atelier^ are worthy the 
notice of all physicists. s. w. j. 

Book Notiobs. — 

1 . TTie Mathematical Works of Isaac Barrow, D.D^ Master of Trinity 
College^ Cambridge. Edited for Trinity College by W. Whrwell, D.D., 
Master of the College. Cambridge, 1 860. 754 pages, 8vo. — This vol- 
nnxe contains the lectures which Dr. Barrow delivered as Lucasian Pro- 
fessor of Mathematics at Cambridge; an office which he held from 1664 
to 1670. These lectures consist of three series: the Lectiones Mathe- 
maticae, the Lectiones Opticae, and the Lectiones Geometricae ; the first 
being on the general principles of mathematics, the second containing 
propositions of Optics proved geometrically, and the third treating of 
properties of Curve lines. The mathematical lectures are twenty-three 
m number, and were delivered in 1664, 5 and 6, but were not published 
till 1685. 

After these, are given four lectures in which the author proposes to 
expound the method by which Archimedes invented his theorems con- 
cerning Cones and Spheres. 

In the Lectiones Opticae, eighteen in number. Dr. Barrow treated of 
the theory of the foci of spherical surfaces and lenses ; and explained the 
cause of the rainbow, simplifying Cartesius' calculations. 

The Sectiones Geometricae, thirteen in number, first published in 1670, 
are full of carious methods of determining the areas and tangents of 
carves, many of which are very close anticipations of Newton's methods. 
The most noted of these is the method of drawing tangents to curves 
given in Lect X, Art. 14. This method is justly held to be an anticipation 
of the Differential Calculus, and to approach very near to it 

Barrow's rule for finding the subtaugent of a curve is this : ** After con- 
stituting the equation to the curve, put x^a and y— for the ordinates 
X and y ; expand and reject all the terms in which there is no a or e\ 
(for they destroy each other by the nature of the curve;) reject all the 
terms in which a ore are above the first power, or are multiplied to^rether ; 
(for they are of no value compared with the rest, as being infinitely 
amall ;) then put y for a and t the subtangent for e ; and the subtangent 
is found.** Barrow applies ihis method to determine the subtangents of 
several curves. 

In 1669, Newton showed to Dr. Barrow some papers in which the 
method of fluxions was faintly indicated, and rules given for the rectifica- 
tion and quadrature of curves, and for drawing tangents to curves; and 
it appears that Newton had been in possession of this method from the 
year 1666. 

In the year 1672, the celebrated Leibnitz communicated to some mem- 
bers of the Royal Society, certain researches relating to the differences of 
numbers, and in 1674 he announced that he possessed important theorems 
relative to the quadrature of the circle by series. 

In 1676 Newton sent a letter to Oldenburg, which was to be shown to 
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Leibnitz, in which he describes the properties of his method of flnxiosi, 
as well for the determination of tangents, as the quadrature of curreii 
In 1677 Leibnitz sent to Oldenburg, to be communicated to Newton, i 
letter containing an account of his Differential Calculus. In 1684 
Leibnitz published his new method in the Leipsic Acts ; but Newton's 
method of Fluxions did not become generally known till the public^tioD 
of the Principia in 1686. Leibnitz is admitted to have been the first to 

Sublish to the world the principles of the Differential Calculus; but 
Tewton was unquestionably acquainted with the leading principles of 
the calculus before they were invented by Leibnitz ; and Dr. Barrow had 
a method of drawing tangents to curves very similar to that furnished 
by the ealculus, before either Newton or Leibnitz had devoted any special 
attention to the subject. 

2. Besults of a ecientific mission to India and High Asia undertales 
between the years 1854 and 1858, by order of the court of Directors cflkt 
Honorable East India Compant/y by Hermann, Aoolphe and Robert Di 
80HJUA.01NTWEIT. With an Atlas of panoramas, views and maps. Volume L 
London; Tr&bner and Co. 1861. 512 pages, large quarto. — ^This vol- 
ume contains the astronomical detenni nations of latitudes and longitudei 
and the magnetic observations made during the scientific journey of tha 
brothers De Schlagintweit through India and High Asia. One of th« 
chief objects of this journey was the completion of the magnetic survej 
of India, which had been commenced in 1846, by the late Captain Ellioi 
in the Eastern Archipelago ; but in consequence of the hidi interest 
evinced in it by the Directors of the East India company, the misrioo 
assumed a YQty general and extensive character. The brothers Ds 
Scbiagifitweit left England Sept. 20, 1854, and arrived in Bombay Oct 
26th. One of the brothers, Adolphe, was killed at Eashgar, in August 
1857;* the other two brothers arrived at Trieste, June 8, 1857. The I 
results of this mission are to be embraced in nine quarto volumes of 
which the following are the titles : 

I. Astronomical and magnetic observations. 

II. Hypsoroetiy, Barometrical and Trigonometrical observations. 
IIL Topical Geography, and Route Book of the Himalaya and Tibet 
IV and V. Meteorology and climate in general 
VI. Geology, 
VIL Botany and Zoology, particularly with reference to geographical 

distribution. 

VIIL Ethnography, comparative researdies based on measurements, 
casts and photographs. 

IX. GeogrnphicHl aspects of India, the Himalaya, Tibet and Turkistin. 

Volume I, recently received, contains a minute account of the methods 
of observation and calculation ; with full details of the observations for 
the determination of geographical co-ordinates. The magnetic obsem- 
tions are very numerous, and are reported with great minuteness. These 
observations embraced the Declination of the magnetic needle; the hoii* 
zontal intensity ; the Dip and Vertical Intensity ; and also the total r 
intensity. The instruments employed were those generally adopted io ; 
the English magnetic surveys, and the magnetic intensity is expressed io 
the unit employed by General Sabine, and other English philosopberk '•' 

* See this Journal, vol zzvi, 878, and zxiz, 2S6. K 
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owing 18 a summary of the magnetic obeervationi made in the 
this Survey. 

no fourth S. L signifies that the station was but slightly elevated 
level of the sea. 



Results of the magnetic observations. 
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8. MicroMcopic Anatomy of the Lumbar Enlargement of the Spinal 
Cord ; by John Dean, M.D. (Communicated to the American Academy 
of Arts and Sciences by Prof. Jeffries Wyman, Nov. 14, 1860.) — ^ThU is a 
paper of great value, displaying extensive and patient research in a very 
important but little cultivated department of anatomy. This indefatiga- 
ble investigator of the nervous system has confirmed the discoveries of 
J. L. Clarke, published in the Transactions of the Royal Society, 1859, 
and added other important discoveries of his own. 

Our limits do not permit us to give even a synopsis of this valuable 
paper but we cite the following account of the autlior^s method of pre- 
paring sections of the spinal cord for microscopic examination : 

*' The method of preparation usually employed was a modification of 
Gerlach*8 and Clarke's although many others were employed, according 
to the object in view. The following method gave the best results from 
which to make drawings. Thin sections from the cord, hardened io 
alcohol, were washed a few minutes in pure water, and then immersed in 
glycerine, to which Gerlach's solution of carmine (solution of carmine 
in water to which a few drops of strong ammonia have been added) 
previously filtered, had been added ; in this the sections were allowed to 
remain from four to eight hours according to the tint desired (a light tint 
interfering least with the details and sharpness of outline). I have been 
able to obtain more delicately colored specimens and more clearly defined 
structure by the use of glycerine than by any other method. The sec- 
tions are then washed first in pure water, afterwards with strong alcohol, 
in which they are allowed to remain about an liour, and are now ready 
for preparation with turpentine according to Clarke's method ; [t. e., to 
lay them on a slide and drop on turpentine from time to time until the 
alcohol is replaced by turpentine] they may be put in Canada Balsam, or, 
as I have found very advantageous, in thick, colorless copal varnish, which 
ofUsn preserves minute details better than balsam. Although Stilling and 
others have found much fault with Clarke's method of preparation, on 
account of the too great transparency it sometimes gives, 1 am convinced 
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that, with practice and some slight modifications, it is the only one suited 
to the minute study of the cord, other methods seeming to me, after 
thorough trial, auite unsatisfactory as compared with Clarke's. As a 
hardenmg material, I have often employed chromic acid with considerable 
advantage ; but when coloring matter is used, alcohol is most suitable, 
and is certainly much easier to succeed with.'' 

4. Summary of Medical Science ; edited by Waltkr S. Wells, 
M.D. 304 pages. 8vo. New York, Charles T. Evans. — This is an epi- 
tome of Medical Literature selected from European and American Med- 
ical Journals, including also original articles, to bo issued semi-annually. 
The arrangement and design of this work will make it a valuable 
repertory of the current views of the medical profession, especially 
to those who are not supplied with a very large variety of medical pe- 
riodicals. 

6. Report on the Geology and Agriculture of the State of Afissiseippi ; 
by Eugene W. Hilgard, Ph.D., State Geologist Jackson, Miss., I860. 
8vo, pp. 391, accompanied by a Geological Map and Sections. — This Re- 
port, announced in our last, is a valuable contribution to our knowledge 
of the Cretaceous and Tertiary strata which cover bv far the larger por- 
tion of the surface of Mississippi. We had marked for extract the 
remarks of Dr. llilgard on the general relations of these two great 
groups of strata, as unfolded in his Report, but want of space compels 
us to postpone their citation now. The Geological Map of Mississippi 
which accompanies the Report is a valuable addition to our knowledge 
of the exact tendencies of the several formations in this State, made more 
Taluable by the profiles of the Mississippi formations which are given. 
We hope to notice some points (both Geological and Agricultural) in 
this report again. 

6. First Biennial Report of the progress of the Geological Survey of 
Michigan^ embracing observations on the Geology, Zoology and Botany 
of the Lower Peninsula, made to the Governor, Dec. 31, 1860. Lansing, 
1861. 8vo. — A fragment only of the complete Report (270 pages) has 
reached us. It is a satisfaction to see the work resumed in Michigan 
which Houghton so well began many years ago. In glancing at the 
Chapter on Peat, which occurs abundantly in Michigan, we see no allu' 
tion to the valuable researches of Prof. Johnson made for the Connecticut 
Sute Amcultural Society, the agricultural value of which is such as to 
entitle tbem to special notice. When the complete Report reaches ua 
we shall resume our notice. 

BROCHURES. 

Zoological akd Anatomical. — 

On the Rbizopodal Fauna of the Mcdltcimnenn, compared with that of the Italian 
and other Tertiary deposits. By T. Rdfkkt Jones, Esq., F.G.S.f and W. K. Parkxb, 
£«q., Mem. M.S. 1860. 8vo, pp. 16. 

Synopuls of American Cretaceous Brachlopoda. Proc. Acad. Nat. Sci., Jan. 1861. 
By W. M. Gabb. 

On the genns Raphldophoro, Serville ; with descriptions of four species from the 
Cvres of Rentuclcy, and from the Pacific Coast. Bost. Soc. Not. Hist. By Samitxl 

H. BCTDDBB. 

Synonymy of the Cyclodcs, a family of Acephalous Mollusca. Part 2. By Tsm- 
FLi Pbimx. Proc. Acad. Nat. 8cL Phil., July, 1861. 

Crooniaii Lectnre. — On the Arrangement of the Muscular Fibres of the Yentricn- 
lar Portion of the Heart of the Mammal. By Jambs Pbttiobbw, Esq. 
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Obolooical.— 

Documents ancicns et nouveaux sur la faune primordiole el le Syst^me Tacon* 
ique en Am^rique. Par M. J. Barbandb. With two plates. 

Notes on the Cretaceous and Carboniferous Rocks of Texas. By Juleb Mabcoc. 
Boston, 1861. 

On the Occurrence of Flint-implements^ associated with the Remains of Animals 
of extinct species in beds of a late geoloju:ical period, in France at Amiens and Abbe- 
ville, and in England at ^oxne. By Joseph Fbestwich, F.R.8., F.6.8., etc. Lon- 
don, 1861. 4to, pp. 40. 

On the su])po8ed identity of the Paradoxides Harlani, Green, with the Paradoxi- 
des spinosus, Boecl^ By Albert Obbway. 

On the Fossils brought from the Arctic Recrions in 1850, by Captain Sir F. L 
M^ClintocIc. By the Rev. Samuel Hauouton, M.A., etc. 

On Cyclostigma, a new genut* of fossil plants from the Old Red Sandstone of Kil- 
torcan/Co. Kilkenny ; ana on the General L:iw of Phyllotaxis in the Natural Ordm, 
— Lycopodiaceie, Equisetaccie, Filiccs, etc. By the Kev. Samuel Hauoutox, etc. 

On the Discovery of some Fossil Remains near Bahia in South America. Bj S. 
Allpobt, Esq. 

On the Structure of the Northwestern Highlands, and the relations of the Gneiss, 
Red Sandstone, and Quartzito of Sutherland and Ross-shire. By James Nicol, 
F.G.8., F.R,S.E., etc. 

Address delivered at the Anniversary Meeting of the Geological Society of Lon- 
don, on the 15th of February', 1861 ; prefaced by the announcement of the'a-Aard of 
the WoUaston Medal and proceeds of the Donation-flind for the same year. By 
Leonabd Horner, Esq., F.R.S. L. & E., President of the Society. London, 1861. 

Miscellaneous. — 

Report made to the Navy Department by the Board of U. S. NaTal Engineer?, to 
determine the relative economy of using steam with different degrees of expan>ioD. 
Washington, 1861. 8to, pp. 88. 

Publications of Isaac Lea on Recent Conch ology. Bibliography. January 1, 186L 

Report of the Trustees of the Museum of Comparative Zoolog}*, 1861. Boston, 
1861. 

The Second Annual Report of the Trustees of the Coop>cr Union for the Advanc^ 
ment of Science and Art. January 1, 1861. New York, 1861. 

New York State Agricultural College, Ovid, Seneca Co., N. Y. — Charter, Onfr 
naticeSjjRegulatlons and Course of Studies. 1861. Albany, 1861. 8vo, pp. 16; 

The Theory and Art of Bread- making. A new process without the use of FermeoL 
By E, N. HoBSPORD, Rum ford Professor in Harvard University, Cambrid*fe. 1861. 

Catalogue of Telegraph Material, manufactured by Charles T. & J. ^. Chester, 
IW Centre Street, New York. With Appendix. New York. 

Appendix to Messrs. Stevenson's Answer to Sir David Brewster^s Reply regtrdisg 
Dioptric Lirfits. By D. & T. Stevenson, Civil Engineers. Edinburgh, 1860. 

Reply to Professor Tvndall's Remarks, in his work " on the Glacier* of the Alps,* 
relating to Rendu's ''Th^orie des Glaciers.'* By James David Forbes, D.CJi^, 
LL.D.,T.R.S., etc. Edinburgh, 1860. 

Voyage d'Andrt^ Miehaux en Canada. Depuis Ic Lac Champlain josqu'a la Bale 
d^Hudsbn. Par O. Brl'net. Quebec : Bureau de TAbeille. 186L 

PERSONAL. 

Correettan. — In our notice of the death of Dr. Robb, p. 150, hh name 
was incorrectly given as Charles — it was James; and his labors in his 
chair commenced in 1837, not as stated in 1827. 

LoRiNO W. Bailet, Esq., late of Harvard College — ^has succeeded to 
the chair made vacant by the death of Dr. Robb in the University of 
New Brunswick, at Fredrickton, N. B., British N. A. 

The numerous friends of the late Prof. J. W. Bailey of West Point 
Military Academy, whose memory is so warmly cherished by all who 
knew him, will rejoice to welcome to the active walks of science a son 
who in kindred branches of investigation has already shown ^narked 
ability, and to know that he has already achieved so honorable a posL 

P. S. Sept, 2e/. — The telegraphic report of an earthquake at Louis- 
ville, Cincinnati and other central parts of the United States, reaches m 
at this moment Will correspondents in the affected district send ui 
their observations ? 
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Abt. XXXIV.— PAywaZ Aspects of the Comet II, 1861; by 
Commr. J. M. Gilliss, Supt U. S. Naval Observatory, 

The comet was first noticed on the evening of the SOth of 
Jane at 10^ o'clock. At that time a bank of clouds obscured 
the nucleus, and its lengthened coma of pulsating light extending 
towards the zenith caused it to be mistalken for an auroral beam. 
This opinion of its nature was apparently confirmed by a num- 
ber of luminous and vapory flocculi lying eastward of the me- 
ridian, and near the prime vertical. The following evening at 
aboQt the same hour or a little later, it was again remarked, and 
mider somewhat similar circumstances; but whilst the change of 
place was evident, there was no reason to suspect it a celestial 
Dody. At a later hour its character was no longer doubtful. 

On the night of the 2d of July, the nucleus of the comet was 
near the small star 6 Ursse Majoris, from which point the tail 
proceeded in two branches. The first one slightly curving to- 
wards the star a Ursa© Majoris, was only 8° or at most 10° in 
length. The other, eastern or main branch, was straight and nar- 
row, and passed in nearly a vertical direction closely parallel 
with the stars ^ and x Draconis, near the latter of which it was 
the mo6t attenuated, and not more than 1^° in width. Thence, 
spreading gradually, it could be followed by the eye to a point 
in the neighborhood of 68 and 72 Herculis, or to a distance of 
lome 80* or 86** from the nucleus. During the night it seemed to 
move dowly westward, finally enveloping the two stars of Draco 
mentioDed above. 

Am. Jodb. Bol— Sboond Sbribs, Vol. XXXII, No. 96.— Nov., 1881. 
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Its light was neither uniform nor constant. For the first 8^ 
or 10® from the nucleus the tail was remarkably brilliant, and 
then its light rapidly diminished in intensity until reaching its 
narrowest point, beyond which the gradation was almost insen- 
sible. The constancy of the light near the nucleus was inter- 
rupted at intervals by flashings or pulsations, closely resembling 
those of the aurora, and at these times it was remarked that the 
upper portion of the tail was perceptibly fainter, though this 
may have been simply the optical effect of contrast. 

When viewed with a telescope of low power, the nucleus ap- 
peared as a small planetary disc of only a few seconds diameter. 
From this there emanated towards the sun a luminous sector, or 
fan-shaped head, terminated by a well-defined convex line. The 
matter proceeding from the nucleus toward the sun and forming 
the head, was at this line sharply repelled, and falling back on 
either side, formed the branches of tne tail. The whole appear- 
ance Qf this sector, at first brilliant and well-defined, underwent 
various niodifications as the night progressed. When first ob- 
served, it* was nearly symmetrical with respect to the comet's 
axis. The eastern wing was perhaps a little the longer of the 
two. There was a dark oval spot near the middle of the fim 
and a little to the east of the axis : then a faint curved line or 
lines, concentric with the outer convex boundary, divided the 
mass into upper and lower strata, each with a cusp on either side. 
Afterwards the lines appeared broken, giving a mottled ap- 
pearance to the central zone of the sector, and finally the we^ 
em cus)>s seemed to break, and the fan-shape was transformed 
into a spiral whose centre was in the nucleus. Meanwhile, da^ 
ing the hours of observation, the dimensions of the whole mafls 
had increased to at least double of the original size, while the 
outlines had become so indistinct that it was only with difficaltf 
the general shape could be recognized. 

July 8. — The nucleus was distinctly visible to the unassisted 
eye as early as 8 p. m., and as late as 4*» 10™ on the following 
morning. It might have been seen at even a later hour. 

In the field of the telescope used last night, (the comet seeker), 
by 9 o'clock it was a brilliant stellar point just north of 35 Urse 
Majoris. In the equatorial it was enlarged to 11"'2, and was 
evidently elongated in a line perpendicular to the direction of 
its motion. 

The luminous sector, or fan-shaped head preceding it hid 
greatly chang^ed. Four measurements placed its outer boundaij 
Fme at 101'' from the nucleus. This Ime was parabolic rather 
than elliptical, but there was in its western half an irregularitf 
as though a segment had be^n cut from that wing. In the eeurtT 
part of the evening, the posterior boundary was curved on eicn 
wing of the sector, its eastern half terminating in a sharp cwfi 
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wbilflt the western one was not only irregolar, as has been said, 
bat its extremity was not as well defined, and the volume of that 
half was sensibly le8& That boundary had notably flattened 
by 11* 45°>. 

The surface of the sector was much less mottled than during 
the night of the 2d, and was at no time so vivid as then. The 
dark oval spot could not be recognized. Beyond the sector there 
was a dark space, and concentric with and at the distance of 896'' 
(measured by Mr. Ferguson) from the nucleus, a faint outer en- 
velope was traceable. This last was a narrow band of duskv 
white hue, densest directly in front of the nucleus, at which 
point it was 12" or 14" broad, and from thence diminished to- 
wards the extremities of the wings both in volume and luminos- 
ity until its form was that of a slender crescent 

The coma continued much as last night, and requires comment 
under two heads. The lower, or main portion, extending from 
the nucleus to half-way between « and I Draconis, was markedly 
the brighter, and the upper part of it slightly turned to the west- 
ward. Its eastern edge, bordering close on «, and passing to the 
left of il, was best defined; its western more fringe-like and 
spreading from the axis. It was not, at any time, as brilliant as 
during last night, nor was the dark central line near the axis as 
marked, but was, as then, subject to fitful pulsations, at which 
periods the increase of light sometimes seemed wholly confined 
to within 12^ or 14^ of the nucleus, at others to flash to the u^ 
most extremity of the coma almost instantly, and again at others, 
the whole volume appeared to be bent to the westward as a wil- 
low branch by the wind. The most remarkable of these pulsa- 
tions occurred at 10'> 60°>, during which the coma became ex- 
tremely &int between « and a Draconis, though it continued quite 
distinct above the latter star. Its greatest breadth did not ex- 
ceed 4^ 

a Draconis was near the axis of the longer and narrower por- 
tion. This was nowhere more than 1 J** broad ; was always faint- 
est between » and a Draconis, above which it was brighter, and 
could be followed in its gradually diminishing lustre to the east- 
ward of a Ophiuchi where it was lost in the light of the milky 
way. 

July 4 — ^The gazing observations of this night continued from 
7^ 60« until llh 30«, P. M. 

At 7*" 55" the cometary nature of the body was readily distin- 
guishable, and the light of the nucleus had become visible before 
that of u Urs» Majoris. When seen at a later hour it was more 
condensed than last night, and appeared in the comet seeker as a 
brilliant elongated star. 

At 10*> 60™ the general form of the sector-shaped head prece- 
ding the nucleus was parabolic. It was less distinctly marked 



808 OiUiss on the Physical Aspects of 

than during the last night Its greatest extent from the nucleus 
by a mean of five measures in the direction of the axis of the 
comet was 140", and in a line perpendicular thereto — ^the extrem- 
ity of the east wing — about one-tnird greater, or 180". The out- 
line of the western half was broken as it was last night, and the 
surGetce of that wing was much mottled. 10° or 12° to the 
westward of the axis, and forming an angle of 45° with it, there 
emanated a narrow brush of light which was traceable in the 
field of the equatorial for 30". The posterior edge of the sector 
was again curved as on the night of the 2d, that of the eastern 
half being an unbroken line, whilst the western one was quite 
irregular. Moreover, there was a fan-shaped bundle of rays to 
the latter, which shot from the nucleus to a distance of 18'' or 
20" in a line perpendicular to the axis of the sector. 

The outer envelope so well seen on the night of the 3d coold 
not be traced in the equatorial, and was perceptible in the field 
of the comet-seeker only at intervals and oy indirect vision. It 
preserved its slender crescent t)utline and was concentric with 
the sector, but separated from it by a dark space of about 70". 

At 9*» 7"» the coma was plainly divisible into two branches of 
which the bifurcation was just above » Draconis. The angles! 
which the western branch curved from the longer one was from 
3° to 4°. The great volume of the light was of a delicate cream 
color, and was within 8° of the nucleus, from which it gradually 
diminished in brilliancy. The eastern edge was the bestdefine^ 
but neither of them was sharp,' and the western one was more 
brushy^ and curved outwardly more than heretofore. Above the 
point of separation of the two branches, the western one spread 
into quite a broad fan-shape whose outer borders rapidly dimitt- 
ished in light as far as the line joining a Draconis and C L rs» Ma- 
joris; and except during the occasional pulsations, it wholly &- 
ded from sight within five degrees upward from that line. I)u^ 
ing these periods, the curve could be traced to the cluster of stan 
near 6 Bootis. The great bend of the curve was on or near the [ 
line joining ^ Urs«e Majoris and * Draconis. A dark space inte^ 
vened between its eastern line and the eastern branch oi the comiL 

a and ^ Draconis and r, <r, v and s Herculis were all within that 
branch. This nowhere above « Draconis exceeded 1^° in breadth. 
It graduall V diminished and again increased in brightness be* ^ 
tween the fast named star and » of the same constellation, and f 
could be followed to the scattered light of the milky way east of | 
o OphiuchL The periodical fluctuations in its brightness were 
not so remarkable as on either of the other evenings. 

July 6. — Clouds broke away and the comet was found with the ^ 
unassisted eye at 8** 15° ; it was obscured with occasional int^ j 
ruptions by clouds until 10^ when the sky became hopelessly 
overcast 

1 
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The comet was much fainter to-night. The tail was not more 
than 25** in length, and curved very nearly the same as on pre- 
vious nights, but was broader, being nowhere less than 3 in 
width. The western and the main branches seemed both sub- 
divided continually. 

The luminosity surrounding the head was more extended than 
before, but with no perceptible outliue. 

The sector was much smaller and fainter, and for the greater 
part of the time could scarcely be discerned at all as aistinct 
rrom the general mass of light. The vertex of its upper, convex 
side was some 5° or 10° to the right of the comet's axis, corres- 
ponding very nearly to the position of the line or brush of light 
seen on the 8d inst The inner edge of the eastern cusp was 
better defined than that of the western, — it was concave as usual, 
while the western, when it could be seen at all, was quite straight. 
There was no trace whatever of any dark spots or lines, except 
that by occasional glimpses a shade could be suspected separa- 
ting the outer luminosity from the sector, but even this was very 
doubtful. 

July 7. — Although there were thin cirri extending over all 
that portion of the sky, the cometary nature of the body was 
leoognizable as early as 8^ 6"^. An hour later, the thin clouds 
had all disappeared. 

At lO^i P. ic. the light of the nucleus was brighter than that of 
« Ursae Majoris. With a power of 70, and the full aperture of 
the equatorial, it was, in comparison with the night or the 6th, 
condensed and brilliant, but not stellar. 

The head, or what has hitherto been called the sector was not 
unlike an arrow-head in form. 

The anterior boundary of the sector was more flattened than 
on previous evenings, and was not unlike an arrow-head greatly 
expanded perpendicular to the axis of length. A brush of lu- 
minous fibres extended from the nucleus across it, inclined to 
the west at an angle of 8° or 10°, and perceptible 20" beyond 
the boundary. That wing was the smaller, and much the less 
regular in outline. The curve of the posterior boundary also 
was more flattened, but neither of them was well-defined, al- 
though the night had become perfectly clear. 

The western branch of the coma could be traced from the nu- 
deos to near Bootis, the eastern one to about a degree beyond 
V and 9 Herculis, and the latter stars were precisely in its line. 
At 8° from the nucleus the two were not more than 1J° to 2° 
broad. The great volume of light was within 10° of the nu- 
cleus, and at 20° the brilliancy of the coma did not exceed that 
of the milky way, west of y Aquilfe. But its intensity was sub- 
ject to great changes, when it seemed to flow from the nucleus 
in a stream steadily increasing for some minutes, and again as 
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slowly fading away. At these times the dark space between the 
two branches of the coma became more distinct, and the optical 
illusion of a curve in the line of the axis more apparent The 
most noteworthy of these changes was just at 11 aclock, shortly 
after which hour the observations ceased. 

July 8. — The nucleus was more planetary than daring last 
evening, and was approximately of the same degree of bright- 
ness, or produced the same effect upon the eye as C Ursae Majoris. 
It became visible soon after 8^ P. M. 

In the equatorial, and with power 70 as used then, the sector 
head was much more distinct, and its anterior boundary quite 
circular. The p>osterior line was a caustic, of which the nucleus 
occupied one of the cusps. The eastern cusp was sharp, whilst 
the western continued as irregular as on previous evenings. 

The marked brush or rays of light diverging from the nucleus 
extended across the generaJ mottled surfiEbce of the sector at the 
angle observed last night 

The coma continued in two distinct branches, of which the 
western one was curved, and constantly traceable to within a de- 
gree of 6 Bootis. During the pulsations it could be seen a degree 
or two beyond that point Its western outline was mark^ly 
brushy from the nucleus to extreme visibility. The eastern 
branch extended to and covered v and q> Herculia The great 
volume of light was within 8^ of the nucleus, and its eastern line 
was the sharpest Above the point mentioned, the coma dimio- 
ished in brigntness uniformly, until it was no longer distinguish* 
able beyond qo Herculis. As heretofore the dark space between 
the two 'branches was most notable during the outward emis- 
sions of light from the nucleus through them. 

Upon attempting to compute an orbit for the comet, Prof 
Huboard founa it impossible to represent the observed path b? 
a parabola, and then obtained by the Gaussian method the fol« 
lowing hyperbolic elements, based upon the places obtained by 
Mr. Fercuson on the 2d, 8th, and 17th of July. They give for 
the middle date the values -^Z=-0"-38, -j6=-0"-16. 

Time of perihelion passage, 1861, June 11.85294. Wash. M.T. 
Long, of perihelion, 249® 44' 44"-68 ) M. equinox, 

*» ** node, 278 69 49 -72 J 1861-0 

Inclination, 85 56 8 '86 

Excentricity, 1-0265470 

Peri.elion distance, 0*7453901 

The following is the list of observations, as &r as reduced and 
compared with the above elements: 
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From these residuals it is evident that the orbit requires yet 
some correctioD, not sufficient^ however, it is believed, to change 
its decided hyperbolic nature. 



Abt. XXXV. — A Sketch of the Life and Scientific Services of 
John Evans, M,D,^ U, S, Qeohgist for Oregon and Washiitgton 
Territories^ and of (he U. S. Chirlqui Exploring Expedition ; by 
Charles T. Jackson, M.D., of Boston. 

Thb labors of pioneer geological surveyors, who visit the un- 
broken wilderness and scale mountains never before trod by civ- 
ilized man, thread the mazes of caflons amid the Kocky Moun- 
tiiiis, or navigate in frail bark canoes unfrequented rivers with 
uoknown rapids and tangled with fallen trees, are of such an 
arduous and dangerous nature that only the boldest and most 
•dventorous are willing to undertake or are able to accomplish 
them. 

We look with the same interest on one who has successfully 
accomplished such feats in behalf of science, as we regard the 
war-worn veteran who has returned from a successful campaign 
against the enemies of his country. We know and feel what 
hardships he has endured, and sympathize with him in his tri- 
umphs over difficulties and dangers, while we enjoy with him the 
fruits of his researches, knowing how dearly they have been ac- 
quired. The enthusiastic geologist, thousands of miles away from 
nome, throwing away much needed bread in order to preserve 
specimens to illustrate the mineralogy, geology, and natural his- 
tory of the country he explores, kindles in us a profound respect 
tor his self-sacrificing spirit and desire to serve, to the extent 
of his ability, the cause of science. Scientific explorations, in a 
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country infested by hostile savages, require the wisdom, cooInesB, 
and intrepidity of an old border warrior to ensure sucoess. To 
accomplish such feats, and return in safety, was the fortune of 
the suDJect of the present sketch, and though, unhappily for bis 
country, he died before his valuable reports had been published, 
we doubt not the Government will duly make public reoord of 
his labors. 

Dr. Evans was born in Portsmouth, New Hampshire, on the 
14th of February, 1812, and was son of Hon. Richard Evans, a 
Judge of the Supreme Court of New Hampshire. He was edu- 
cated at Andover, Massachusetts, and was m his early manhood 
emploved for a while as a mercantile clerk. In 1831 he re- 
moved to Washington, and was employed as a clerk in the 
general Post Office Department for eight years. He afterwards 
removed to St. Louis, studied medicine, and received the degree 
of M.D. at the Medical College of that city. In 1885 he mar- 
ried Miss Sarah Z., daughter of the distin^ished architect, Bob- 
ert Mills, formerly of Charleston, South Carolina, but for many 
years a resident at Washington. By this marriage he had three 
sons and one daughter. 

In 1847 he was appointed, by Dr. David Dale Owen, to be 
one of his assistants in his geological survey of the western por- 
tion of the Chippewa land district^ and accomplished his duties 
to the entire satisfaction of his employer and the public. 

In March, 1851, he was appointed, by the Secretary of the 
Interior, "to institute geological researches on the main lines of 
the public land surveys about to be commenced in Oregon," and 
entered zealously on that laborious duty, exploring the falls of 
the Missouri to the Flat Head pass, in the Rocky Mountains, 
and through that pass from the forty-sixth to the forty-ninth 
degrees of north latitude, and to the Columbia River. The val- 
leys of the Flat Head Lake and Bitter Root rivers were also ex- 
plored, and he crossed the Bitter Root range of mountains, 
which are one hundred and twenty miles wide, and explored 
the country to the Spokane, Clear Water, Snake, Walla Walla, 
Utillah, John Days, and Falls rivers to the Columbia, and thence 
to Oregon City. 

He collected specimens of all the rocks, minerals, fossils, and 
soils of those wiae spread regions, and forwarded them for de- 
scription and analysis to some of the most skillful mineralogists, 
palaeontologists, botanists, and chemists of the United States, 
among whom we may name Dr. Owen, Professors Litton, Leidy, 
Shumard, and Lesquereux, all of whom were supplied with am- 
le materials for their scientific examination and description, 
o the author of this paper he sent specimens of rocks for de- 
scription, and of coals, ores of iron, lead and copper, and a lai^ge 
number of selected soils, and a piece of very remarkable mete- 
oric iron, for analysis. 
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Dr. Leidy, he informs us, has furnished no less than ninety 
gures of mammalian fossils, and the other scientific gentlemen 
ave worked out the problems given them to solve, so that a 
lagnificent foundation is laid for a most interesting and valuable 
sport, embracing the labors of some of the most able naturalists 
ad chemists in this country. 

Dr. Evans worked steadily on his report, presented it to Con- 
ress, and having had an opportunity to re-visit Oregon and 
Washington Territories, by consent of Confess withdrew his 
sport for the purpose of adding to it his last researches, and 
[lus making it more perfect. We understand that this labor 
ras performed, and that the revised and completed report is now 
1 the general land office at Washington, awaiting publication, 
rhich it is earnestly hoped may not long be delayed. 

One of the most interesting scientific discoveries made by Dr. 
]vans, during his explorations in Oregon, was that of an enor- 
loas mass of meteoric iron containing an abundance of chryso- 
te or olivine imbedded in it. During the Indian war in that 
egion. Dr. Evans ascended Bald Mountain, one of the Bogue 
liver range, which is situated from thirty-five to forty miles 
rom Port Orford, a village and port of entry on the Pacific 
oast, and obtained some pieces of metallic iron, which he broke 
fF from a mass projecting from the grass-covered soil on the 
lope of the mountam. He was not aware of its meteoric na- 
lire until the chemical analysis was made, but the singularity 
f its appearance caused him to observe very closely its situa- 
ion, so that when his attention was called to the subject he 
eadily remembered the position, form, appearance, and magni- 
iide of the mass and manifested the most lively interest in pro- 
uring it for the government collection in the Smithsonian Insti- 
ition at Washington, a duty I doubt not he would have been 
omraissioned to perform had his life been spared. 

By the aid of information contained in his letters to me, per- 
aps some traveler in those regions may be able to find this 
ery interesting meteorite, and I shall therefore transcribe what 
e says of it. In reply to my inquiry, whether he felt confident 
e could again find this mass of meteoric iron, he says in his 
>tter of May 1st, 1860 : 

" There cannot be the least diflBculty in my finding the meteoriter The 
'estern face of Bald Mountain, where it is situated, is, as its name indi- 
ates, bare of timber, a grassy slope, without projecting rocks in the 
nmediate vicinity of the meteorite. This mountain is a prominent 
mdmarkf seen for a long distance on the ocean, as it is higher than any 
f the surrounding mountains. It would doubtless be best and most 
conomical to make a pre liminary visit to the locality, accompanied only 
y the two voyagenrs alluded to in my last letter." (Two of the Caoa- 
jan Frenchmen in employ of the Hudson Bay Company.) 
Am. Joub. 8cl— Sbcokd Sbrus, Vol. XXXII, Na 9ft.— Nov., 1801. 

40 



314 Biographical Sketch of the late John Evans, M.D. 

** ArrangemeDts might then be made with the Indians for its pfarcbaM, 
and the beet plan selected for its removal. It would be expedient to pro- 
cure the men and animals necessary in the Uropqua Tallej, east of tbs 
Coast Range of mountains, as Port Orford at present is ouite a small set- 
tlement, although a * port of entry.' The meteorite might be shipped in 
the California steamer to San Francisco, and from that port in a sail rea- 
sel round the Horn to Boston." 

Dr. Evana estimates the appropriation required at from two to 
three thousand dollars. 

At the General Land Office and Indian Bureau in Washing- 
ton, Dr. Evans ascertained that the right to this meteorite ^^ vests 
in the Indians/' the land not yet having been ceded to the Uni- 
ted States, and any agreement made with them would be bind- 
ing, and the United States government could lay no claim to it. 
Dr. Evans then adds : 

** There would not be the slightest difficulty in making an arrangement 
with the Indians, for I am personally acquainted with their chiefs. Tlie 
principal chief, ^ Old John,* spent several days in my camp of two men, 
during the height of the war, when it would have been dangerous^ 
less than three or four companies of U. S. soldiers to have passed the 
same mountains. It would require only ten or a dozen blankets, tobacco^ 
<kc., as presents." 

** As to the cost of transportation of the meteorite to Port Orford, it is 
difficult to make an accurate estimate. It is situated in a rooontainoas 
region, thirty to thirty -five miles from the coast, and the only access to it 
is by mountain trails. It might be removed in pieces of from one hand- 
red to one hundred and fifty pounds in weight on pack mules; and aao- 
rate measurements made of the whole mass without great expense, saj 
from $1,200 to $1,500. But to remove it entire would either be im- 
practicable or involve great expense, unless indeed a river which parses 
the base of the mountain (Sixe's River), and empties into the Pacific, 
should prove navigable for a raft of sufficient size for its transportatioD. 
There is water enough, but it is no doubt much obstructed by fallen tim- 
ber, and may have rapids, which it would be difficult to pass over with 
such a heavy load. In either mode of transportation my first duty would 
be to explore this river." 

In another letter Dr. Evans says : ** As to the dimensions of the mete- 
orite I cannot speak with certainty, as no measurements were made st 
the time. But my recollection is, that four or ^^i^ feet pn»jected from 
the surface of the mountain, that it was about the same number of feet 
in width, and perhaps three or four feet in thickness; but it is no doubt 
deeply buried in the earth, as the country is very mountainous, generalij 
heavily timbered, and subject to washings from rains and melting of soovr 
in the spring, so that in a few years these causes might cover up a Urge 
portion of it. The mass exposed was quite irregular in shape. ♦ ♦ ♦ ♦ 

In another letter Dr. Evans states concerning the meteoric iron: 

" The locality is about forty miles from Port Orford, in the mountAins 
which rise almost directly from the coast, only accessible by paek mnles. 
But each mulo might carry three hundred pounds weight, and if required 
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make several trips, to secure the whole mass. It would, however, he neces- 
sary to take along suitable tools, to separate the mass, which might if desira- 
ble be adjusted t4>getber afterwards. But I should suppose that each institu- 
tion, which might furnish the funds, would desire a portion of the mass." 

The latter remark refers to his proposal to raise the fundd 
from several scientific Societies, in case that Congress should fail 
to appropriate money for the purpose of procuring the meteorite. 
The legal proprietorship in it was also inquii-ed about expressly 
with this view in case Congress should fail to grant funds for 
procuring this very interesting object of science.* 

Every possible exertion was making m Congress, and with 
the departments at Washington, to induce the government to 
take measures for procuring this very valuable meteorite, and to 
cause it to be placed in the museum of the Smithsonian Institu- 
tion, where it could readily be examined by scientific men, but 
Dr. Evans death, and the present unhappy state of the country, 
seem to prevent the realization, for the present, of this enterprize. 

Dr. Evans in one of his letters to me writes also : — ** Did I ever men- 
tion to you the discovery made by me (in 1853) of platinum on the 
Pacific coast ! — A portion of the black sand, collected from the bed of a 
small creek, yielded 47 per cent, as analyzed and separated by Dr. Litton." 

Dr. Evans also states that *^ on the Western slope of Bitter Root Mts., 
bordering on the Rooskooski River, a large tributary of the Columbia, I 
discovered a mountain of iron ore, a surface specimen of which yielded, 
on analysis, 67 per cent of metallic iron. It is fully equal in richness 
and, greater in altitude, than the celebrated Iron Mountain of Missouri." 

Without anticipating more of the matters, in Dr. Evans' Re- 
port, which we hope may soon be published by Government, I 
may say that, from the specimenw examined by me, it is evident 
that there are vast regions of volcanic origin in Oregon, that 
trachytes, basalt, lavas, native sulphur, and other materials of 
igneous origin, were among those sent to me for descriptiOT or 
analysis, and there were also specimens of pure rock salt, which 
the note accx)mpanying the specimen stated was " in great abund- 
ance/' as also was the native sulphur. 

Argentiferous lead ores, and specimens of yellow copper py- 
rites, were also discovered, besides numerous ores of iron and 
many tertiary dry coals, before mentioned. 

Dr. Evans adds : " Is it not worthy of note in the history of nations, and 
U it not a great honor to our national Legislature, and the Officers of the 

* If the Hald Mountain meteoric iron \» like in tenacity and hardness to that of 
most known masses of similar origin, the dissection of it would prove a task of far 
more difficulty than feeroa to Imve been i«upposed by Dr. Evans: so great indeed 
t))at in (»ur judj^ment it would be inipracticjible, to the extent sug^^ested. If its di- 
mentions — which appear to be quite conjectural — are not nomething excessive (like 
those of the great Columbia and Hrazilinn irons) the cost of transporting it entire 
the moderate distance of thirty or forty miles would certainly be less than that of 
it** dissection. It would not be difficult, with the aid of ii good mechanic, to con- 
trive a Tehicle which would both raise it from itd bed and effect its transport — Eos, 
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General Oovernroent, that they Bhoald have imtituted aod completed, % 
Geological reconnoissance of the vast regions between the Western Stat-« 
and the Pacific Ocean, and from the Britisli possessions to the bonndarj 
of California ! This survey, exhibiting as it does by careful analyses the 
constituents of all the prevailing soils, coals, and minerals : and that too 
whilst the country for the roost part is still inhabited by savages ! 

^ Extensive beds of semi-anthracite (or perhaps more properly semi- 
bituminous) coals, ores of iron, lead, copper platinum, gold, sulphur, rock 
salt, <fec. &o„ have been discovered, in various localities, which will profe 
of great commercial advantage in view of the important trade between 
China and the islands of the Pacific and western coast" 

In the prosecution of his surveys, Dr. Evans was assisted by 
Dr. B. F. Shumard, of St Louis, who has kindly placed in my 
hands a large amount of information, concerning the discoveries 
made on his surveys, and also an account of Dr. Evans' dis- 
coveries in the Mauvaises lerres, of a vast number of bones 
representing the ancient and extinct fauna of Nebraska, n re- 

Son explored by Dr. Evans, while in the employ of Dr. D. D. 
wen, researches from which Dr. Leid^ derived those interestiog 
materials, for his very valuable memoir. The attention of scien- 
tific men was first called to the Mauvaises Terres, as a chamel 
house of fossil remains, by Dr. Hiram A. Prout, {see this Journal, 
[2], vol. ii, page 248). 

To Dr. Evans is also due the discovery of the Pass of the 
Bcxiky Mountains, named afler Cadotte, who is not its original 
discoverer, as we are assured by Dr. Shumard, as well as by Dr. 
Evans himself. 

We omit the very interesting descriptions, which, both Dr. 
Evans and Dr. Shumard have given of their wilderness adventures, 
trials and perils; but before closing this paper, I would say that 
Dr. Evans, in his journey across the Eocky Mountains, met with 
the usual misfortunes which attended all early travellers in that 
desolate region : — that he was reduced to the necessity of killing 
and eating his pet dog after having, in his own words, "thrown 
away bread to preserve stones :" — that his mules gave way under 
labor and privations, amid these fastnesses, and were left to die, 
while our geologist, braving all dangers and fatigues, forced his 
way over the mountains and reached his destination in safety. 

f)r. Evans, fortunately for himself, acquired a hi^h renown 
among the Indians, for his supposed power of curing tne cholera, 
and his Indian name means, the medicine man who kills the 
cholera, he having been fortunate in his treatment of the cases, 
which came under his care. On one occasion, a delegation of 
chiefs waited upon him, and besought him to ** make medicine," 
(perform some mysterious rite), so that the Great Spirit would 
send them plenty of Buffaloes, protect their corn from frost, and 
give them a mouerate winter." They fully believed in his great 
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inflaeDoe with the celestial powers, and to this superstition, nn- 
doubtedly, he owed his life in his adventurous travels, amid the 
war paths of hostile Indians. He was informed that all the 
chie& of the tribes west of the Bocky Mountains knew him ; for 
they have a way of telegraphing intelligence to great distances, 
without the aid of electricity. Dr. £van8*s sextant, on one occa- 
sion, certainly saved his life from predatory Indians, who came to 
kill him and his party, but were awed by his brinmng down the 
3un at his will, and they went away and reported that they dared 
not kill him ; for some ereat misfortune would be sure to fall upon 
the tribe if they injured so great a medicine man. Large parties 
of miners have been killed when endeavoring to follow the paths 
which Dr. Evans passed in safety, and a party of a dozen of them 
were killed soon after Dr. £vans left Rogue River Mountains 
when they endeavored to visit the spots he had explored. 

Dr. Evans went to Central America last year as geolo^'st to 
the Ghiriqui Exploring Expedition. He there discovered, m the 
lagoon districts of the Gulf of Chiriqui, an abundance of excel- 
lent bituminous coals of the Eocene Tertiary age, the ag^gate 
thickness of the beds being 78^ feet, while their mean thickness 
was not far from four or five feet. Six of the beds, he states, 
are so contiguous one over the other as to be mined together in 
a thickness of clear coal of thirty feet. 

Such a deposit, of good coals, was of vast importance to the 
enterprise then in contemplation, of opening a new route across 
the Isthmus to the Pacific Ocean — a project which we trust will 
be revived, when the unhappy war in which the country is now 
engaged shall be brought to an end. 

These coals, analyzed by the writer, were found to be of ex- 
cellent quality, and suitable for all the uses to which cood bitu- 
minoos coals are applied. These Tertiary coals undoubtedly 
contain succinic acid, for they give out the fragrant odor of 
burning amber when heated. Thev diflFer from tne lignites of 
northern Tertiary beds entirely, and seem to point to a condition 
of things such as must have existed during the older and regular 
Ck>al formation. 

The gorgeous scenery of the tropical forests, and luxuriance 
of vegetation in Central America, seem to have strongly im- 
pressed Dr. Evans, and he expressed in his letters to the General 
LriEind Office an intention of removing with his family to Chiriqui. 
A dangerous delusion* for the destructive eflFects of that seductive 
climate have proved fatal to nearly all the northern explorers 
who have labored there, and we have no doubt that Dr. Evans* 
constitution was enfeebled by his exposure in that region during 
the summer months and the rainy season, so as to render him 
incapable of resisting the very mild attack of pneumonia, which 
ended his career by death, in Washington, April 13th, 1861. 
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He died in the midst of his labors, and before they bad been 
made public; but his work had reached a state to ensure it from 
being lost to the world. A simnle resolution of Congress is now 
all that is needed to bring fortn from the government press his 
report containing, as we believe, matter of value in this country 
alike to science and the general public 

BoetoD, September 1, 1861. 



Art. XXXVL— On the great Auroral Exhibition of Aug. 28& 
to StpL 4th J 1869, and on Auroras gtntraUy. — Sth abticle; 
by Elias Loomis, Professor of Natural Philosophy and As- 
tronomy in Yale College. 

Since the publication of my seventh article on the great auroral 
exhibition or Aug. 28th to ^pt. 4th, 1859, I have received from 
Prof. Hansteen a copy of the observations made at Christiania, 
Norway, corresponding to those made at Uobarton, as given in this 
Journal, vol. xxxii, p. 81. These observations are published in 
the Meraoires de T Academic de Belgiaue, tome xx, pp. 103-116, 
and Bulletins de 1' Academic Royale de Belgique, tome xxi, pp. 
284-298. 

ObservatioM qf the Aurora at Ckriitiania, Norway^ lat 69* 54', long. 

10*" 48' £. Magnetic dip in 1869, ^i*" 18'. 



D.y. 


Hoar. 


NotioM of Aorortt. 


1841. Miuxh 15. 


10* 


Aurora. 


March 22. 




Rain. 


Mhy 


17. 




Raia 


July 


20. 




^o aurora ndble. 


184S. Feb. 


18, 


11-14 


Aurora faint 


April 


11. 


9-15 


Slight aun»ni. Faint ardi at 16^. 


ApHl 


12. 


9-14 


Ray« and flumes extending to the xeDith. 


April 


18. 


9-18 


Rays and flanies. 


April 


16. 


11-16 


Plaminff aurora. 

The binlar magnetometer was quite out of scale. 


July 


2. 


10 and 12 


1844. April 


17. 


9 


Faint aurora, extemling nearly to the zenith. 


1846. Sept 


22, 


7-16 


Vehement flames over three- fourths of the heaTeoa 
Reddish. Corona imperfect 


1847. AprU 


«l, 


11-14 


Flaming and radiating aurora. 


Sept 


24. 


7-10 


Corona formed. RayB of a dark red color. 


Sept. 


26. 


10 


Mnt^nificent arc, radiating. 


Oct 


22. 


10 


Rain. 


Oct 


28. 


6 


High aurora, radiating behind duods. 1 


Oct 


24. 


5^-12 


One of the most brilliant auroras we have obserrsd. 

Corona f(»rmed. Vivid colors, red and yellow. 
Strong aurora, yellow rays, red masses without mutioa 


Dec. 


19. 


10 


1848. March 24.1 




Rain. 


April 


6. 


10 


Faint aurora. 


April 


7. 


10 


Arc radiating. 

Vigorous radiation over the whole yault R#d ooIm 


Oct 


18. 


71-10 








very intense. 


Not. 


19. 


10 


Aurora. 


Dec. 


22. 


10 


Paint aurora. 
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We thus see that in twenty-one cases out of thirty-four, an au- 
rora was recorded at Christiania within twenty-four hours of an 
aurora at Hobarton ; and considering the number of auroras which 
must be rendered invisible by clouds and by day-light, we may 
safely conclude that almost every auroral exhibition at Hobarton 
is accompanied by a nearly simultaneous exhibition in Norway. 

In successive numbers of this Journal, commencing with No- 
vember, 1859, we have given a full report of observations upon 
the great auroral exhibition of August and September, 1859. 
This display was probably unsurpassed by any similar phenom- 
enon on record, not only for its magnificence, but also for its 
geographical extent; ana fortunately we have a greater amount 
of information respecting it, than was ever collected respecting 
any former aurora. These observations afford the materials for 
settling many questions which have hitherto been regarded as 
open to debate. 

The aurora of Aug. 28th was witnessed throughout Oregon 
and California, longitude 124° W. ; in Utah and New Mexico, 
longitude 111° W. ; from Kansas, long. 95° W., to Maine, long. 
70° W. ; at Halifax, long. 63° W. ; on the Atlantic Ocean in 
long. 45° W., 27° W., and 10° W. ; and in Europe from longi- 
tude 2° W. to 18° E. Also in Asia from long 60° E. to 119* 
E., the disturbance of the magnetic instruments was very re- 
markable, although being generally cloudy, no mention was 
made of the auroral light It hence appears highly probable 
that this auroral display extended to eve*ry raeridfian of the 
northern hemisphere. I'he aurora of Sept. 2d was observed at 
the same stations as that of Aug. 28th, besides which we have 
learned that this aurora was witnessed at the Sandwich Islands 
in long. 157° W., and from Eastern to Western Asia the dis- 
turbance of the magnetic instruments was well nigh unprece- 
dented for its violence, so that we cannot doubt that this display 
extended to every meridian of the northern hemisphere. 

The auroral display in the southern hemisphere was cotem- 
poraneous with that in the northern, and was perhaps equally 
remarkable. Both of these auroras were observed in South 
America and in Australia, in latitudes where such exhibitions 
are extremely rare. 

The southern limit of these auroral displays was not the same 
upon all meridians. In North America, the aurora of Aug. 28th 
appeared in the zenith as far south as lat. 86° 40' ; and it at- 
tracted general attention as far south as lat. 18°. In Central 
Europe, this aurora extended to the zenith of places as far south 
as about lat. 45°. It was brilliant at Some in lat. 42°, but was 
not noticed at Athens in lat. 38° ; neither was it seen in West- 
ern Asia in lat 40°. 
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In Nortb America, the aurora of Sept 2d appeared in the 
zenith at places as far south as lat. 22^, and attracted general 
attention in lat. 12° ; and if the sky had been clear, some traces 
of the aurora might probably have been detected even at the 
equator. In Europe this aurora was noticed at Athens, in lat. 
8:$°. Both of these auroras conformed to the general law of 
auroral distribution, as developed in this Jour., vol. xxx, pp. 
89-94, the region of greatest auroral action being in America 
about 15° further south than in eastern Europe. 

We have been able to collect sufficient materials for determin- 
ing with tolerable precision the height of these auroral displays 
above the earth's surface. At the most southern stations, the 
aurora rose only a few degrees above the northern horizon; at 
more northern stations, the aurora rose higher in the heavens; 
at certain stations it just attained the zenith ; at stations further 
north the aurora covered the entire northern heavens, as well as 
a portion of the southern ; and at places further north the entire 
visible heavens, from tfie northern to the southern horizon, were 
overspread with the auroral light. The following Uible presents 
a summary of a few of the most definite observations on the 
aurora of Aug. 28th, 1869, at about 8** 42™ P. M., New Haven time. 

Tablk I. 



LoealltyT 



North side of Jamaica, 
Inagua, Bahamas, 
Havanna, CuIm, 
Key Wei»t Florida, 
Savannah, Georgia, 



Latitode.| 


18° 


20' 


21 


18 


23 


9 


24^ 


83 


82 


6 



Eitent of mororsl dtoplay. 



Like the light of a fire. 

Kemarkahly brilliant. 

Kose 28^ above the north horiiOD. 

Rose about 80° « 

Rose some 46® " 



M 



Aatlmrity. 



A.J.,v.29,p.2W. 
▼.29. p. 264. 
▼.28. p. 404. 
▼.80. p. 349. 
▼.29. p. 262. 



The following table presents a summary of observations of 
the same aurora, made at the same hour, at places where the 
auroral light covered the entire northern heavens as well as a 
portion of the southern. 

Table It. 



Aatbority. 

A- J., V. 29. p. 259. 
- ▼.SO. p. 345. 
•* ▼.29, p. 259. 
** ▼. 29. p. 258. 
" ▼.28.*p.89l. 
* ▼.28. pi 894. 
" ▼.29, p. 254. 
▼.28, p. 886. 



Locality. 



Sandy Spring, Md., 
Qettynburgh, Pa., 
Philadelphia, Pa., 
Burlington, N. J., 
New Haven, Conn., 
"West Point, N. Y., 
New bury port, Masa, 
Lewitfton, Maine, 



Latitude. 1 


89° 


9' 


89 


49 


89 


67 


40 


6 


41 


18 


41 


28 


42 


48 


44 


5 



Estaot of auroral ditplaj. 



Extended to 61^ from south horizoo 



u 

IC 
M 
M 
«« 
« 



80 

22i 

20 

lOi 

12 

6 

6 



M 
«« 

M 
M 
« 
« 



M 

M 
« 
M 
M 
tt 
« 



If we combine the preceding observations in Table 11. we shall 
find that iJie lower limit of the auroral light was elevated forty- 
six miles above the earth's surface, and that its southern mai^a 
was vertical over the parallel of 88° 60' N. latitude in Virginia. 

Now it is considerea as established that the auroral streamers 
are luminous beams sensibly parallel to the direction of the dip- 
ping needle. But the dip of the needle in lat 88^ 60' in Yir- 
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ginia is 71*^ 20' ; and if we draw a line CD, figure 1, making an 
angle of 71*^ 20' with the curve line AB which represents a por- 
tion of the earth's surface, we may assume th^it the line CD rep- 
resents the southern boundary of the auroral illumination. If 
then we assume that the observations of Table I. were made upon 
the point D, we shall find that the upper h'mit of the aun>ral 
light was elevated 684 miles above the earth's surface, and that 
its southern margin was vertical over the parallel of 86° 40' 
north latitude in Virginia. 

Fig.l. 




The following table presents a summary of the most definite 
observations of the aurora of Sept. 2, 1869, made generally 
about 2 A. H. Uavanna time. 

Tablb til 



Locality. 



At Sea, 

LaUnkm^SanSalvador, 

Salrador, 
KiogstoD, JunaksR, 

Cobe, Caba, 

HaranDa, Cuba, 

Fort Jeffenoa, Fla. 

Micanopy, Fla. 
Jacksooville, Fla. 

Tbomasrine, Oa. 
Paoldtog, Mi08. 

lodianapolla, lod. 

Bodietter, N. T. 



tude. 



o / 
12 28 



18 18 

18 44 
1718 

20 

28 9 
24 87 

29 80 
80 16 

80 60 
82 20 

89 66 

48 8 



Lnnfi- 
tode. 



e / 

88 28 



87 46 

88 66 
76 60 

76 10 

82 22 

82 62 

82 18 
82 

84 

89 20 

86 6 

77 61 



Honr. 



midnight 
10-8a.1I 

1-6 A.1I. 



2 A.1I. 
2 A.M. 

2 80 AM. 

8 A. M. 

2 A.M. 
2-10 A.M. 



2 A.M. 



BxtoDt of muroral dteplfty 

Sky lurid— wary ap- 
p«'aruuce. 

Ab(»ut.80<> aboTe the 
N<»rth horizon. 

Same an at La Union. 

Appeared like a coloa- 
pal fire. 

Extended upwards 
ahiiut 72<*. 

More than 100^ in 
helKht 

Extended beyond the 
zenith. 

Contna very distinct. 

Extreme 9outh in a 
red glow. 

Corona formed. 

Whole visible heav- 
ens ovempread. 

Down to south hori- 
zon 

Down to south hori- 
zon. 



Asthority. 



A J., V. 80, p. 861. 

T. 29, p. 266. 

T. 29. p 266. 
V. 29, p. 265. 

V. 29. p. 265. 

V. 28. p. 405. 

T. 80, p. 860. 

T. 80, p. 860. 
V. 80. p. 869. 

V. 80. p. 868. 
V. 80, p. 867. 

V. 28, p. 898. 

T. 29, p. 258. 
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If we combine the last seven observations of the precediDg 
Table, we shall find that the lower limit of the auroral light was 
elevated fifty miles above the earth's surface, and that its south- 
ern margin was vertical over the parallel of 25° 15' north lati- 
tude in Florida. Now the dip of the magnetic needle in Florida 
in latitude 25° 15' is 55° 40' ; and if we draw GH, figure 2, 
making an angle of 55° 40' with the curve line EF, which rep- 
resents a portion of the earth's surface, and assume that the line 
GH represents the southern boundary of the auroral illumina- 
tion, and that the first five observations of Table III. were made 
npon the point H, we shall find that the upper limit of the auro- 
ral light was elevated 495 miles above the earth's surface, and 
that its southern margin was vertical over the parallel of 22° 
80' N. latitude in Cuba. 

Pig. 2. 




We have thus discovered the geographical position of this 
auroral light. The aurora of Sept. 2d lormed a belt of light 
encircling the northern hemisphere, extending southward in 
North America to lat. 22^°, and reaching to an unknown dis- 
tance on the north ; and it pervaded the entire interval between 
the elevations of 50 and 500 miles above the earth's surface. 
This illumination consisted chiefly of luminous beams or col- 
umns, everywhere parallel to the direction of a magnetic needle 
when freely suspended; that is, in the United States, these 
beams were nearly vertical, their upper extremities being in- 
clined southward at angles varying from 15° to 30°. These 
beams were therefore about 500 miles in length ; and their di- 
ameters varied from five to ten and twenty miles, and perhaps 
sometimes they were still greater. 

These beams were simply illumined spaces, and the illumina- 
tion was produced by a now of electricity. That this illumina- 
tion was produced by electricity is proved by the observations 
of the magnetic telegraph. During these auroral displays, there 
were developed on the telegraph wires electric currents of suffi- 
cient power to serve as a substitute for the ordinary voltaic bat- 
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tery. That the agent thus excited upon the telegraph wires was 
indeed electricity, is abundantly proved. Electricity produces 
various effects by which it may be distinguished from all other 
agents. 

1. In passing from one conductor to another, electricity ex- 
hibits a spark of light During the auroras of Aug. 28th and 
Sept 2d, brilliant sparks were drawn from the telegraph wires, 
even when no battery was attached. At Springfield, Mass., a 
flash was seen about half the size of an ordinary jet of gas. 
(This Jour., xxix, 95). At Washington, D. C, a spark of fire 
jumped from the forehead of a telegraph operator when his 
forehead touched a ground wire. (This Jour., xxix, 97.) At 
Pittsburgh, Pa., streams of fire were seen when the telegraph 
circuit was broken. (lb., xxix, 97.) At Boston, Mass., a flame 
of fire followed the pen of Bain's chemical telegraph. (lb., xxix, 
93.) On the telegraph lines of Norway, sparks and uninter- 
rupted discharges were observed. (lb., xxix, 888.) Bright 
sparks were noticed on the conductors of the telegraph lines to 
Bordeaux in France. (lb., xxix, 892.) 

2. In passing through poor conductors, electricity develops 
heat. During the auroras of Aug. 28th and Sept 2d, paper and 
even wood were set on fire by the auroral influence alone. At 
Pittsburgh, Pa., the magnetic helices became so hot that the 
hand could not be kept on them, (lb., xxix, 97.) At Spring- 
field, Mass., the heat was sufficient to cause the smell of scorched 
wood and paint to be plainly perceptible. (lb., xxix, 96.) At 
Boston, Mass., a flame of fire burned through a dozen thicknesses 
of paper. The paper was set on fire and produced considerable 
smoke. (lb., xxix, 93.) On the telegraph lines of Norway, 

;)ieces of paper were set on fire by the sparks of the discharges 
rom the wires ; and the current was at times so strong that it 
was necessary to connect the lines with the earth in order to 
save the apparatus from destructi9n. (lb., xxix, 888.) 

3. When passed through the animal system, electricity com- 
municates a shock which is quite peculiar and characteristic. 
During the auroras of Aug. 28tn and Sept 2d, some of the tele- 
graph operators received severe shocks when they touched the 
telegrapn wires. At Philadelphia, the current gave a severe 
shock. (lb., xxix, 96.) At Washington, D. C, the telegraph 
operator received a severe shock which stunned him for an in- 
stant (lb., xxix, 97.) 

4. A current of electricity develops magnetism in ferruginous 
bodies. The aurora of Sept 2d developed magnetism so abund- 
antly and so steadily that on several lines it was used as a sub- 
stitute for a voltaic battery in the ordinary business of telegraph- 
ing, (lb., xxix, 94, 96 and 97.) The intensity of this effect was 
estimated to have been at times equal to that of 200 cups of 
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Grove*8 battery. (lb., xxix, 98.^ In Switzerland, the curreDta 
were at leant three fold the ordinary current employed in tele- 
graphing, (lb., xxix, 896.) 

6. A current of electricity deflects a magnetic needle from its 
norinal position. In England, the usual telegraph signal is made 
by a magnetic needle surrounded by a coil oi copper wire, so 
that the needle is deflected by an electric current flowing through 
the wire. Similar deflections were caused by the auroras of 
Aug. 29th and Sept. 2d, and these deflections were frequently 
greater than those produced by the telegraph batteries. (Ib^ 
xxxii, 74.) 

6. A current of electricity produces chemical decompositions. 
During the display of Sept 2d, the auroral influence produced 
the same marks upon chemical paper as are produced oy an or- 
dinary voltaic battery ; that is, the auroral influence decomposed 
a chernicHi compound, the cyanid of potassium. (lb., xxix, 95.) 
The same effect was produced by the aurora of Feb. 19, lb52. 
(lb., xxix, 98.) 

It is thus abundantly proved that the fluid developed by the 
Aurora on the telegraph wires was indeed electricity. This 
electricity may be supposed to have been derived from the Au- 
nira either by transfer or by induction. If we adopt the former 
supposition, then the auroral light is certainly electric light If 
we adopt the latter supposition, then we must enquire what 
known agent i.s capable of inducing electricity in a distant con- 
ductor. We know of but two such agents. Magnetism and Eleo 
tricity. But the auroral fluid was luminous, while magnetism is 
not luminous. We seem then compelled to admit thai the auro- 
ral light is electric light 

Admitting then that the Aurora is but an effect of electric 
current*^, it is important to determine in what direction these 
currents flow, and what laws they observe. Do these currents 
move in a vertical, or horizontal direction, or in some interme- 
diate direction ? Is there any uniformity in the direction of these 
currents? Our m<»st important means of information upon this 
suhjetit are derived from the observations u[)on telegraph lines. 

The observations published in this Journal, vol. xxix, pp. 
92-97, show that on a large number of telegraph lines in the 
United States, the electric currents moved alternately to and fro. 
Such was the case upon the line from Boston to Portland running 
N. 24° E. ; from Boston to Manchester running N. 25° W. ; 
from Boston to Cambridge almost due West; from Boston to 
Springfield S. 79° W ; from South Braintree to Fall River run- 
nmg S. 12° W ; from Boston to New Bedford running S. 7° E; 
from Springfield to Albany running N. 58° W. ; from New York 
to Philadelphia running S. 49° W. ; from Philadelphia to Pitts- 
burgh running N. 82° W.; and from Washington to Bichm<M)<i 
mnniEg S, 15^ W. 
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whatever may be the direction of the earrent on the 
of the earth, it is eyident that if this earrent travek on 
"aph wire, it must appear to move in the direction of the 
and a current moving across the earth*s sarfiioe in any 
iirection mieht be forced to travel over telegraph lines 
; various angles with this direction ; but its efficiency would 
ioording to the inclination of the conducting wire to the 
»n of the current The following table shows the eflbct 
irrent assumed to move from N. 46^ K, to S. 46*" W« 
I first contains a list of the tele^ph lines; column seo- 
>ws their directions; column third shows the angle which 
imed current makes with each telegraphic line; and col* 
urth shows the fraction of the entire current which would 
lent upon such a line. 



itagnpbliMS. 


DliveUoo. 


TnelliMtloa 
of earrmt 


MbUt 


Cambridge, 


West. 


4ft« 


0^1 


;>hU to Pituburgh, 


N. 8«« W. 


68 


*60 


lid to Albany, 


N. 68 W. 


77 


•88 


Mandkoater, 


N.«ft W. 


70 


*84 


Ubrd to Boston, 


N. 7 W. 


6S 


••8 • 


er tu Braintree, 


N.12 B. 


88 


•84 


4 to WashiOi^D, 


N. U B. 


80 


•87 


Portland, 


N.24 E. 


81 


•98 


phia to New Tork. 


N.49 E. 


i 


•80 


dd to Boston* 


N. 79 B. 


84 


•88 



;hus see that on one- half of these telegraph lines a current 
d to proceed from N. 46^ E. would exert nearly its entire 
and on only two of them would so small a part as one 
its entire rorce be exerted. From Boston to Manchester, 
le third of the entire current would be efficient, and this 
perhaps be sufficient to explain the effects mentioned in 
:x, p. 95. From Springfield to Albany only one fourth 
entire current would oe efficient Ii this should be 
t inadequate to explain the facts mentioned in vol. xxx, 
t may be necessary for us to admit, that the direction of 
ctric current was subject to occasionaF fluctuationa If 
ce of the electric current upon each of the telegraph lines 
Bn actually measured by a galvanometer, we should prob- 
3 able to determine whether the direction of the current 
variable, and what was its prevalent direction. At pres* 
can only infer that all the facts reported are consistent 
le 8upp)osition of electric currents moving to and fro on 
th's surface, whose average direction was firom about N. 
toS. 45°W. 

observations published in this Journal, vol. xxxii, pp. 
give us more aefinite information respecting the strength 
3urrents as well as their direction. Between Ashiord and 
6 there were recorded 86 north currents and 81 south 
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onrrents; firom Asliford to Bamsgate 24 north carrents and 19 
south currents ; and from Margate to Bamsgate nine north cur- 
rents and five south currents; that is, currents from north to south 
were somewhat more freauent than currents from south to north. 
Between Ashford and Margate the northerly currents were on 
an average one degree stronger than the southerly; between 
Ashford and Bamsgate the southerly currents were on an average 
four degrees stronger than the northerly ; while between Mar- 
gate and Bamsgate the northerly currents were on an average 
six degrees stronger than the southerly. Mr. Charles V. Walker 
fix)m a discussion of these and other similar observations has 
arrived at the conclusion that in the S.E. part of England, there is 
a stream of electricity of indefinite width drifting across the country^ 
moving to and fro along a line directed from N, 4Si^ E, to S, 42° W. 

Now it is well known that an electric current has the power 
of deflecting a neighboring magnetic needle ; the needle always 
tending to take up a position at right angles to the direction of 
the current; and if the direction of the current be reversed, the 
north pole of the magnetic needle will be deflected in a direction 
contrary to what it was in the first case. Mr. C. V. Walker has 
compared the magnetic observations made at Greenwich and 
Kew, and has discovered that the deflections of the magnets there 
observed were such as should be produced by the electric cur- 
rents observed on the telegraph wires, (Proc. Boy. Soc., Feb. 14, 
1861). We may then employ observations of the magnetic 
needle as indicating the direction and force of the electric cur- 
rents near the earth's surface. 

In the year 1886, there was formed in Germany a Magnetic 
Union, which included Philosophers from every part of Ger- 
many, and which in a few years spread over nearly every part 
of Europe. The object of this Association was to make simul- 
taneous observations of the magnetic needle. The observa- 
tions were all made in Gdttingen mean time, at intervals of five 
minutes for a period of 24 hours on certain days of the year 
previouslv agree'fl upon. These observations were annually 
published in a volume entitled *Eesultate aus den Beobachtungen 
des magnetischen Vereins,' and afford the best materials we have 
for comparing the effect of electric currents over large portions 
of the earth's surface. These observations have been projected 
in curves which exhibit to the eye at a glance the movements of 
the magnetic needle at each station. On comparing these curves, 
we find a remarkable similarity at places wiaely separated from 
each other. From Gdttingen to Munich (distant in a straight 
line more than 250 miles) the curves are ordinarily almost par- 
allel to each other ; and the changes take place sensibly at the 
same instant of absolute time, with this modification, that the 
extent of the deflections is generally somewhat greater at the 
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loriherly stations. I have made a careftil oomptriflon of 
)bservations for the purpose of determining whether these 
aents of the magnetic needles were strictly simnltaneons. 
Dllowing catalogue exhibits a list of those cases which 
the most satisfactory data for comparison, viz., when there 
well marked maximum or minimnm value of the magnetio 
sition, and when this maximum or minimum value was of 
luration. In the following list, all the dates are expressed 
mean time of Gottingen. 

Ohserved deJUcUont of the horitontal moffnetie needb. 



d h m 
Aqg. 17. 7 60, liazimiim at Upsik, Berlio, Gatiiogeii, Ltiprio and 

Munich. 
Maximum at Hague. 
Max. at Upaala, Berlin, Hagna, Gattin^eii, Laipaie and 

Munidi. 
MiDimom at TTpnIa, Leipaie and Mmiiob. 
Mio. at Berlin, Ma^e and GdttiqMn. 
Max. at Berlin, Leipdc and MnnidL 
Max. at Uptala, Haffoa and Qoi ' 
Max. at UpMla, BerUn, Haffoe, Gdt&seD, Bradan, Laip- 

tio, MarDurg, Munich and MJQan. 
Min. at Hague. 
MiD. at UoMda, Berlm, Gdttliigio,Bndaii, Ldprie^ Mar- 

bmg, Manich and Milan. 
Max. at Upeala, Berlin, Biagne, GHKtlii|geD» Bradan, 

Leipaie, Marhoig, Monidi ud Milan. 
Min. at Upsala, Berlin, Hwoe, Odttingen, BreaUo, Leip- 

Bic, Marboig and MonidEL 
Min. at Milan. 
Max. at Upeala, Berlin, Hague, Odttingen, Bredan, 

Leipeic, Marburg, Munidi and Milan. 
Max. at Upsala. 
Max. at Berlin, Haj^ue, Gdttingei^ B^realan, Ldptio^ 

Marburg and Munidi. 
Max. at luan. 
Max. at Up«Ua, Altona, Berlin, Odttingen, Bredao, 

Freiberg, Augsburg, Munidi and Milan. 
Min. at Uprala, Altona, Berim, Gdttingen, B^realan, Leip- 
dc, Freibeig, Marburg, Augdmrg, Munidi and Milan. 
Max. at Upsala, Altona, Berlin, Brraa, Qdttingen, Ldp- 

sic, Breslau, Freiberg, Marbuig, Aogdraig. Munich 

and Milan. 
Max. at Upsala, Altona, Berlin, Breda, Gdttingen, Ldp- 

sic, Breslau, Freibeig, Marburg, Augaboig, Munich 

and Milan. 
Max. at Ck>penhagen. 
Max. at Upsala, Berlin, Breda» Gdttingen, Brealau and 

Marburg. 
Max. at Munich and Milan. 
Max. at Leipeic. 
Max. at Petersbuigh. 
Max. at Upsala and Copenhagen. 
Max. at Berlin, Breda, Gdttingen, Bredao, Ldpaio^ Frei- 
berg, Marburg, Munich and Milan. 
Min. at Petersburgh. 
Min. at Upsala, Copenhagen and BreaUo. 



7 66 
I. Aug. 17. 9 60 

S. Aug. 17.10 10 

10 16 

I. Aqg. 17.10 80 

10 86 

5. Sep. 24. 8 66 

6. Sep. 24. 11 0, 

11 6 

S. Sep. 24. 18 40, 

5. Sep. 24. 18 60, 

18 66 

6. Sep. 24. 19 

S. Sep. 24. 21 10, 
21 16 

2120, 

7. Jan. 28. 8 66 

7. Jan. 28. 9 80, 
7. Jan. 28. 12 80, 

7. Jan. 28. 21 80 



7. May 28. 9 46 
9 60, 

9 66 
10 
7. July 29. 6 20 
6 85 

6 40 

7. July 29. 7 

7 16 



828 

1887. 

18. 1887. 

19. 1887. 
SO. 1887. 
21. 1887. 

82. 1887. 
28. 1887. 
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July 29. 

July 29. 



July 29. 
July 29. 
July 29. 

Aug. 81. 
Aug. 81. 



k m 
7 20 



24. 1887. Aug. 81. 



86. 1887. Aug. 81. 



26. 1887. 

27. 1887. 



Aug. 81. 
Aug. 81. 



8 66 

9 
9 6 

1140 

12 10, 

14 26 
14 26 
14 80 

6 86 

6 46 

8 66 

9 

9 6 
9 20, 
9 26 

9 80, 
9 60 

9 66 
10 26 
10 80 
17 46 



17 60 
28. 1887. Aug. 81. 19 6 

19 10 



29. 1887. 

80. 1887. 

81. 1887. 

82. 1887. 
88. 1887, 
84. 1887. 



Sep. 80. 
Sep. 80. 

Sep. 80. 
Sep. 80. 
Sep. 80. 
Nov. 18. 



19 15 
8 60 

7 80 

7 86 
10 46 

12 86 

14 10 
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86. 1887. Not. 18. 



86. 1887. Not. 18. 



Min. at Berlin, Breda, Gottiogen, FreilMrg, Leipaifs Mv- 

burg and Munich. 
Max. at Petersbnrgh. 

Max. at Upaala. <>penhaf;en, Berlin and Bredan. 
Max. at Qottingen, Leipeic^ Freibei^, Marbmg, Mmicfa 

and Milan. 
Max. at Upeala, Berlfo, Breda, Odttingen, Brealaa, Lop* 

sic, Freiberg, Marburg, Munich and Milan. 
Mia at Petersburgh, Copenhagen, Berlin. Breda, Qottin- 
gen, Bresiau, LeipsiCi Marraig, Monich and Milan. 
Min. at Breda, 
to 80, Min. at Qottingen. 
Mia at Petersburgh, Berlin, Brealaii, '^'^f^, Marhoz^ 

Munich and Milan. 
Max. at Upraia, Berlin, Gdttii^jeii, BKalaii, Lupm^ 

Marburg, Munich and Milan. 
Max. at Dublia 
Mia at TJpfiala. 
Min. at Berlin. Qottingen, Bredan, Ldpaic^ Uubar^ 

Munich and Milaa 
Min. at Dublia 
Max. at TJpsala. 
Max. at berlin, Qottingen, Brealan, Leipalc^ Marhm]^ 

Munich and Milaa 
Max. at Dublin. 
Min. at Upaala, Berlin, Qottingen, firealan, Leipdc^Mar 

berg and Munich. 
Mia at Dublin and Bfilan. 

Max. at Upftala, Berlin, Gottinj^en, Breelaii and Lmpac 
Max. at Dublin, Biarburg, Munich and Mihm. 
Max. at Upeala, Berlin, Qottingen, firealau, I f*^^ 

Marburg. Munich and Milaa 
Max. at Dublin. 
Max. at Upaala. 
Max. at Berlin, Qottingen, Bredan, Leipeic, Marbin; 

and Munich. 
Max. at Dublin and Milaa 
Max. at Upt«ala, Copenhagen, Berlin, Gdtttngen, Bn^to, 

Leipsic, Marburg and Milan. 
Max. at Up«ala, Copenhagen, Berlin, G^oltingen, Bredaa, 

Leiptuc, Marburg and Milan. 
Max. at Breda. 
Min. at Upaala. Copenhagea Berlin, Breda, Qottiogeo, 

Bresiau, Marburg and Milan. 
Mia at Upsala, Copenhagen, Berlin, Breda, Qoitii^eo, 

Bresiau, Leipfic, Marburg and Milan. 
Max. at Upsala, Copenhagen, Berlin, fireda, Qottingeo, 
Leipsic, Marourg and Milaa 
6 26, Max. at Pewrsburgh, Upsala, Stockholm, Copenhai^,Btf* 
lin, Qottingea Bresiau, Leipsic, Freiberg and Marbuf. 
6 86, Max. at Munich. 
6 40, Max. at Dublin. 

8 60, Min. at Petersburgh, Upsala and Stockholm. 

9 6, Min. at Copenhagen, Berlin, Breda, Odttingen, Biedia, 

Freiberg, Leipsic and Marburg. 
9 10, Mia at Milan. 
9 16, Min. at Dublin and Munich. 
9 20, Max. at Petersburgh, Upaala and Stockholm. 
9 26, Max. at Cupeohagen, Berlin, Breda, Odttingen, Brate 

Freiberg. LeifMUC and Marbuiqg. 
9 80, Max. at Dublia 
9 86, Max. at Manidk 
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87. 18S7. Nov. 18. 10 26, Max. at Upsula^ Stockholm, Copenhagen, BerBn, Breda, 

GottiQgen, Leipaic^ Breslau, Freiberg, Marburg and 
MUan. 

10 SO, Max. at DaUin. 

10 86, Max. at Mtmich. 

10 86 to 40, Max. at Peterabugh. 
IS. 1887. Not. 18. 11 26, Min. at Breda. 

11 26-30, Min. at Dublin. 

11 86, Min. at Berlin, Gottingen, Freiberg, Leipaic and Milan. 
1140, Min. at Upeala. 

1 1 46, Min. at Petersbnrgh, Stockholm, Copenhagen and Munich. 
89v 1888. Jan. 27. 7 86, Max. at Upsala, Copenha^n, Berlin, Breda, Gottingen, 

Breslao, Ldpeic and Milan. 
7 40, Max. at Marburg aad Monidir 

40. 1888. Mar. 81. 28 80, Min. at Upsala, Copenhagen, Berlin, Breda, Qdttingeo, 

Breslau, Marburg, Munich and Milan. 

41. 1888. Not. 24. 7 86, Min. at Upsala, Berlin, Gdttingea, Breslan, Leipsic aad 

Milan. 

7 40, Min. at Breda and Munich. 

42. 1888. Not. 24. 8 6, Max. at Upsala and Breslau. 

8 10, Max. at Seeburg, Breda, Gdttingeo, Leipsic^ Marburg, 

Munich and Milan. 

43. 1839. Feb. 22. 18 46 to 60, Min. at Breda. 

13 60, Min. at Greenwich and Munich. 

13 66, Min. at Berlin, GK>ttin^^, Marburg and Bfilan. 

14 0, Min. at Breslau, Leipsic and Heidelberg. 
14 6, Min. at Upsala. 

44. 1889. Aug. 80. 10 20, Min. at Upsala, Copenhagen, Berlin, Breda, Gottingen, 

Breslau, Leipsic, Marburg, Prague, Kremsmunster, 

Munich and Milan. 
46. 1889. Aug. 80. 10 86, Max. at UpeaU. 

10 86 to 40, Max. at Breda. 

10 40, Max. at Copenhagen, Berlin, Breslau, Leipsic, Prague; 

Kremsmunster and Munich. 

10 46, Max. at Gk)ttingen, Marburg and Milan. 

46. 1889. Ai^. 80. 10 66, Min. at UpsaU. 

11 0, Min. at Copenhagen, Berlin, Breda and Breslau. 

11 6, Min. at Gottingen, Leipsic, Marburg, Prague, Krems- 
munster, Munich and Milan. 

47. 1889. Aug. 80. 11 20, Max. at Upsala. 

11 20 to 26, Max. at Breda. 

11 26, Max. at Copenhagen, Berlin, Gdtting^n, Breslau, Leipsic, 
Marburg, Prague, Kremsmunster, Munich and Milan. 

48. 1889. Aug. 80. 16 46, Min. at Breda. 

16 60, Min.lat Upsala, Copenhagen, Berlin, Prague and Munidi. 
16 60 to 66, Min. at Gottingen. 

16 66, Min. at Leipsic, BresXau and Marburg. 

49. 1889. Aug. 80. 17 6 to 10, Max. at Breda. 

17 16, Max. at Upsala, Berlin, Gottingen, Breslau, Leipsic, 

Prague, Marburg, Munich and Milan. 

50. 1889. Aug. 80. 18 80, Min. at Breda. 

18 86, Mia at Munich. 

18 40, Min. at Upsala, Copenhagen, Berlin, Gottingen, Brealau, 

Leipsic, Prague, Kremsmunster and Milaa 
18 46, Min. at Blarburg. 

51. 1839. Aug. 80. 20 0, Max. at Breda. 

20 6, Max. at Munich. 

20 10, Max. at Upsala, Copenhagen, Berlin, Gdttingen, Leipaie; 
Breslau, Marburg, Tn^e, Kremsmunster and Milam 
ftS. 1889. Ang. 81. 8 20, Max. at Breda. 

8 26, Max. at Upsala. 

Ajf. JouB. ScL— SxcoKs S£Bisa, Vol. XXXII, No. 96.^Not./ 1861. 
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1889. Aug. 81. 8 80, Max. at Copenhagen, Berlin, Gk^ttingen, LeipBic, Brcslia, 

Marbarg, Prague, Kremsmunster, Munich and Mikn. 

58. 1889. Not. 80. 6 26, Min. at Upaala. 

6 80, Min. at Copenhagen, Seebnrg, Berlin, Oottingen, Brcslu, 
LeipBic, Marburg, Prague, Kremamunnter and Milui 
6 85, Min. at Dublin. 
6 40, Min. at Breda. 

54. 1840. May 29. 10 20, Min. at Upeala. 

10 25, Min. at Copenhagen, Berlin, Breda, Oottingen, Leipsic^Bret- 
lau, Brussels, Craoow, Kremsmunster, Marburg and Mika 

10 80, Min. at Petersburgh and Prague. 

55. 1840. May 29.11 10, Min. at Petersburgh. 

11 20, Min. at Upsala. 

11 25, Min. at Copenhagen, Berlin, Breda, Oottingen, Leipsk; 
Breslau, Biarburg, Craoow, Krenasmunster and vn*" 
11 80, Min. at Oreenwich, Brussels and I^rague. 

56. 1840. Ma/ 29. 11 80, Max. at Petersburgh. 

1 1 40, Max. at Copenhagen, Breslau and Cracow. 

11 40 to 45, Max. at Breda. 

11 45, Max. at Oottingen, Leipaic, Brussels, Kremsmanstcr, 

Marburg and Mdan. 
11 50, Max. at Oreenwich. 

57. 1840. May 29. 18 80, Max. at Petersbureh. 

18 80 to 85, Max. at Breda. 

18 85, Max. at Upaala, Copenhagen, Oottingen, Breslau Aod 
Cracow. 

13 85 to 40, Max. at Leipsic. 

18 40, Max. at Berlin, Oreenwkli, BtubmIs, Prague, Krems- 

mun^ter and Milan. 
68. 1840. May 29. 16 10 to 15, Max. at Breda. 

16 15, Max. at Upsala. Copenhagen, Berlin, Oottingen. Leipsw; 

Breslau, Brussels, Craoow, Kremsmunster, Marburg 

and Milan. 
16 20, Max. at Petersburgh. 

59. 1840. May 29. 16 45. Min. at Petersburgh, Copenhagen and Breda. 

16 45-50, Mia at Brussels. • 

16 50, Min. at Berlin, Oreenwich, Oottingen, Leipsic, BresiM, 

Cracow and Kremsmunster. 
16 56, Min. at Prague. 

60. 1840. Aug. 28. 10 80, Min. at Petersburgh, Upsala, Copenhagen, Berlin, Oot- 

tingen, Breslau, Kremsmunster and Milan. 
10 80 to 85, Min. at Leipsic and Prague. 
10 40, Min. at Dublin, Breda and Brussels. 
10 45, MiiL at Oreenwich. 

61. 1840. Aug. 28. 14 25, Min. at Petersburgh and Upsala. 

14 40, Min. at Copenhagen. 

14 45, Min. at Oreenwich, Oottingen, Leipsic, Brussels, Mar- 
burg, Breslau, Prague, Cracow and Milan. 
14 50, Min. at Breda. 

16 0, Mia at Dublia 

62. 1840. Aug. 28. 17 10, Max. at Dublin. 

17 20. Max. at Oreenwich, Brussels, Marburg and Eremsmnoster. 
17 2O--80, Max. at Oottingen and Prague. 

17 25, Max. at Breda. 

17 30, Max. at Peten burgh, Copenhagen, Berlin, Leipsic, Bro- 

laa Cracow and Milaa 
17 80-35. Max. at Upsala. 
68. 1840. Avig, 2& 18 55, Mia at Petersburgh, Unsala, Beriin, Oottingea Breslu, 

Cracow, Marburg ana Kremsmunster. 

19 0, Mia at DubUn, Oreenwich, CopenhageOi Breda, Leipaic, 

Brussela, Prague and MEan. 
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1840. KoT. 28. 50, Mio. at IJpsala, Stockholm, Copenba^o, Dublin, Green- 
wich, Berlin, Breda, Bmssels, Qdttingen, Leipdc, Bres- 
lau, Prague, Marburg, Eremsmunster, Cracow and Milan. 
65, Min. at Petersburgh. 
1840. Not. 28. 2 65, Min. at Petersburgh. 

3 10, Min. at Upsala, Stockholm, Copenhagen and Breelau. 
8 15, Min. at Dublin, Greenwich, Berlin, Breda, Brussela, Got- 
tingen, Leipsic, Marburg, Kremsmunster and Milan. 
1840. Not. 28. 6 40, Max. at Petersburgh, Stockholm and Copnenhagen. 

6 45, Max. at Berlin, Breda, Qdttingen, Leipeic, Breslau, 

Prague. Cracow, Kremsmunster, and Milan. 
6 50, Max. at Dublin, Greenwich and Marburg. 

1840. Nor. 28. 9 45, Min. at Petersburg, Upsala, Stockholm, Copenhagen, 

Dublin, Berlin, Greenwich, Breda, Brussels, Gottingen, 
Leipsic Breslau, Prague, Marburg, Kremsmunster, 
Cracow and Milan. 

1841. Feb. 26. 12 45, Min. at Petersburgh. 

12 50, Min. at Upsala, Stockholm and Copenhagen. 

12 50 to 18 0, Min. at Gottingen. 

13 0, Min. at Breda, Leipsic, Berlin, Marburg, Prague, Krems- 

munster and Milan. 
18 6, Min. at Breslau, Brussels and Geneya. 
1841. Feb. 26. 18 25, Max. at Upsala and Stockholm. 

18 80, Max. at Copenhagen. 
13 85, Max. at Berlin. Breda, Gottingen, Leipeic, Marboig, 

Prague and Cracow. 
18 40, Max. at Breslau, Brussels and Geneva. 

13 45, Max. at Milan. 
1841. Feb. 26. 15 85 to 40, Min. at Breda. 

15 40 to 45, Min. at Gottingen, Geneva and Milan. 
15 45, Min. at Petersburgh, Upsala, Stockholm, Copenhagen, 
Brussels, Berlin, Leipsic, Breslau, Marburgh, Prague, 
Kremsmunster and Cracow. 
1841. Feb. 27. 5 15, Max. at Petersburgh. 

5 25, Max. at Upsala. 
5 30, Max. at Copenhagen, Berlin, Gottingen, Leipsic, Breslan 

and Prague. 
5 35, Max. at Breda, Brussels, Geneva and Milan. 
1841. May 28. 14 5 to 10, Max. at Breda and Kremsmunster. 

14 10, Max. at Upeala, Stockholm, Christiania, Copenhagen, 

Dublin, GK)ttingen, Leipsic, Breslau, Brussels, Prague, 
Marburg, Cracow and Milan, 
1841. Aug. 27. 10 45, Max. at Petersburgh. 

10 65, Max. at Stockholm. 

11 0, Max. at Upsala and Christiania. 

11 5, Max. at Copenhagen, Breda, Berlin, Gottingen, Lpipslc, 

Breslau, Prague, Cracow, Kremsmunster, OwMva and 
Milan. 
1841. Aug. 27. 12 40, Min. at (Christiania. 

12 45, Min. at Upsala, Stockholm, and Coponha|{^l), 

12 50, Min. at Petersburgh, Berlin, Gottingen, lti)||MilC| Drealau 

and Cracow. 
12 55, Min. at Makcrstoun, Breda, Prague ami Krtimsmun«lf»r. 
1841. Aug. 27. 13 10, Max. at Peteraburgh, Upsala, StiH'khohii, Clirlstiaiiia, 

Copenhagen. Makerstoun, IWrUn, HrmlM, UmtiniriMi, 
Leipsic, Breslau, Prague. ( Yurow, (I01111V11 rikI MUiui, 
1841. Nov. 27. 8 40, Max. at Petersburgh and StiH^klioltn. 

8 45, Max. at Upsala, Christiania, Uurlln, UfwU, Ui'tiiUigw, 

Leipsic, Breslau, Prauuo aiul ( ?riUji»w. 
8 50, Max. at Makerstoun oud llniMvU. 
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The followiDg table shova tlie latitude and longitude of the 
places meatioa^ in the preceding oatalogoe. 



■UdMI. 


LUlUdl, 


'"^.^ 


Sutl. 


UdtDdt. 


'"SSSS" 




89' SB' 


30" 18' It 


L«p.iC 


61= BO' 


1S» S»' & 
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The following table showa for each station in how many cases 
the maximum deviation of the magnetic needle occurred earlier 
than at Gottingen ; in how many oases it occurred at the same 
instant as at Clottingen ; and in how many cases it occurred 
later than at Qottingen. 
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From this table we perceive that at most of the stations, the 
maximum deviation generally occurred simultaneously ; that is, 
within a period of five minutes, for this is the interval of time 
between the observations. But at some of the stations the max- 
imum generally occurred earlier than at Qottingen, while at 
others it generally occurred later than at Qottingen. If we draw 
through Qottingen a great circle of the earth running &om N. 
60° W. to S. 60 K., it will divide the stations in such a manner, 
that at all those on the K.E. side of this line, the maximoni 
occurs earlier more frequently than later; while at all those 
on the S-W. side of it, the maximum occurs later more frequently 
than earlier. We may then conclude that the maximum devia- 
ation of the mfignetic needle advances progressively like a waTB 
over the earth's surface ; and that the direction of its motion is 
nearly from N.E. to S.W. 
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e following table shows for each station in how many 
the minimam deviation of the magnetic needle occurred 

T than at Oottingen ; in how many cases it occuired at the 
instant as at Gottingen; and in howmanycases it occurred 

than at Gottingen. 
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e perceive from these observations that the progress of the 
letic minima was nearly in the same direction as that of the 
letic maxima. We may draw a great circle through Gk>t- 
;n in such a manner that at every station on the NjB!. side 
lis line, the minimum occurs earlier more firec^uently than 
; while at all those on the S.W. side of this Ime (without 
important excepfdon), the minimum occurs later more fire- 
tly than earlier. This line runs firom N. 62° W. to S. 62° E., 
ating progress in a direction fi:om N. 28° E. to S. 28° W. 
e thus see that the average progress of the maxima and 
ma was very nearly in the same direction ; and if the aver- 
lirection for either of these classes of waves is constant, it 
obably the same for both of them. We may therefore com- 
both maxima and minima in the same table, and we shall 
n the following result. 
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834 Jfrof. E. Loomis an the Aurora of 1869. 

It is not improbable that the line which divides the station 
at which the extreme deviations of the magnetic needle gene- 
rally occurred earlier than at Gottingen, from those stations at 
which the extremes generally occorrra later than at Gtittingen, 
differs considerably 6om a great cirde of the earth ; but if we 
regard it as an arc of a ^eat circle, then its direction mnst be 
from about N. 62** W. to S. 62** E., indicating a progress of the 
electric wave fix)m N. 28** E. to S. 28° W. 

It was stated on page 326 that Mr. C. Y. Walker, from a dis- 
cussion of the observations on the lines of telegraph in England, 
has arrived at the conclusion that in the S.E. part of England 
there is a stream of electricity drifting across the country from 
N. 42"* E. to S. 42"* W. We have now found that the irregular de- 
flections of the magnetic needle, which are so remarkable during 
auroral displays, do not occur everywhere simultaneously, but 
are generallypropagated over the sumce of Europe in a direction 
from N. 28° E. to S. 28° W. It is possible that a more extended 
series of observations would show that these two directions are 
identically the same ; but it is not improbable that the direction 
in England is somewhat different from that in Central Europe. 

The time of greatest and least deflection at Dublin is on an 
average five minutes later than at Gottingen. Now Dublin is 
situated 222 miles from the great circle aoove mentioned, pass- 
ing through Gottingen, indicating a progress of the electric wave 
of about 2700 miles per hour. The time of the extreme devia- 
tions at Upsala is on an average three and one-third minutes 
earlier than at Gottingen ; while Upsala is situated 644 miles 
from the great circle above mentioned, indicating a progress of 
the electric wave equal to 11,000 miles per hour. Ii we make 
a like comparison for each of the other stations, we shall obtain 
velocities very unequal in amount We thus perceive the diffi- 
culty of determining the avera^ rate of progress of the electric 
wave. Sometimes the observations may 1:^ explained by suppos- 
ing a single broad current of electricity flowing over Europe from 
N.E. to S.W. as in the case of Nos. 10, 23, 24, 26, 28, 36, 46, 
65, 69, 71, etc Occasionally the progress appears to be mainly 
from S.W. to N.E., as in the case of Nos. 58 and 70. 

At other times the eflfect takes place simultaneously from Up- 
sala to Milan, or at least within a period of five minutes, as in 
the case of Nos. 5, 7, 9, 11, 12, 13, 14, 19, 20, 29, 31, etc. 

At other times it seems necessary to admit the existence of 
several currents moving in difierent directions, and probably 
with unequal velocities, as in the case of Nos. 15, 37, 38, 48, 
45, 50, 51, 54, 57, 62, 74, etc. 

Of the seventy -six cases of magnetic disturbance contained in 
the preceding catalogue, thirty -three occurred on dtnrs when an 
aurora was recorded at some one of the stations. &>me of the 
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deflections of the magnetic needle here recorded, were caused by 
the electric currents which prevail during the presence of auro- 
ras ; while others occurred when no aurora was noticed. During 
the presence of an aurora, the magnetic deflections are greater 
than when there is no aurora ; but thej all seem to follow the 
same law of progress, with perhaps this exception, that during 
auroras there is an unusual number of cases in which there is 
the appearance of several currents moving simultaneously in 
diflerent directions. The following is the list of auroras corres- 
ponding to dates in the catalogue. 

1887. Aug. 81. 10^ F.M. Chrifliiania. Slight aurora. 

1837. Nov. 12. 6^. Eugland. Bright aurora with streamers reaching to the zenith. 
Nov. 12-18. Brillmnt aurora of a reddish color seen throu^out France. 
Nov. 18. England. Rain. 

Nor. 14. England. Broad patches and streamers of a fiery red color. 
Nov. 14. 11^12^^. Cbristiania. Aurora of an mtense cnmson color. 

1838. Jan. 28. 6^^-10*. St. Petersburgh. Aurora. 

1838. March 80. 9^^-10*. St Petersbuxjg^h. Aurora. 

1888. Nov. 24. 10*. Christiania. A flaming auroral arch about 10* altitude. 

1839. Feb. 21. 6^. Christiania. Aurora radiating towards the senith. 

1839. Aug. 30. 8^-9*. St Petersburgh. Aurora. 

1840. Aug. 28. 10*. Christiania. Slight aurora. 

1841. Aug. 27. 9*-12*. Christiania. Slight aurora. 

During the aurora of Sept. 2, 1859, the disturbance of the 
magnetic needle was very great at Toronto, Ghreenwich, Brussels, 
Paris, Eome, Christiania, St. Petersburg, Catherinenburg, Nert- 
chinsk, and Barnaul, but the observations are not reported with 
sufficient frequency to enable us to trace satisfactorily the pro- 
gress of any single wave. 

At Borne the greatest easterly deflection of the needle is said 
to have taken place Sept. 1st, at 7^ 20™ A. M. Gottin^en time. 
At Petersburgh it took place at 7^ 48™ A. M. Gdttingen time ; and 
at Catherinenburg, Nertchinsk and Barnaul, it certainly took 

Slace within an hour of the same instant : it being impossible to 
etermine the coincidence more closely, for the ODservations at 
these three places are only given at intervals of one hour. 

New Haven, September, 1861. 



Abt. XXXV 11. — On the evidence furnished by Photography as to 
the nature of the markings on the Pleurosigma Angidatum; by 
Pro£ 0. N. EooD, of Troy, New York. 

It is well known that the delicate markings on this infusorial 
shell have been diligently studied by microscopists for more than 
ten years, still the form of the dots is made a subject of dispute, 
one party maintaining it to be hexagonal, while their antagonists 
insist that it is circular. Photographv has been called upon to aid 
in a settlement, and photographs of this shell were obtained by 
Mr. Whenam, which distinctly exhibited the hexagonal structure. 
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Without taking any particular interest in the controversy, I 
have devoted some time to photographing this test object, and 
have lately succeeded in obtaining, by the method indicated in 
my article in the September No. of tnis Journal, a fine, intense, 
sharp negative, magnified 1000 diameters. 

Almost the whole shell was nearly in focus, a large portion 
being in very accurate focus. When this negative was exam- 
ined by the microscope, the dots were seen to be distinctly cir- 
cular, and well-defined ; by the aid of photography an enlarged 
and sharp negative was obtained, (magnified 7000 diameters) 
which jrielded good prints on paper, showing the markings to be 
circular. 

The dots in these negatives were not uniformly shaded but 
presented an appearance like that seen in the diagram, fig. 1. 
Furthermore, although the interior dark circle seemed to i 
the eye uniformly dark, this was not actually the case, as ^g^ 
was aemonstrated by copying the negative with the ca- fl^P 
mera and varying the time or exposure, when it became ^^ 
evident that the deposit of silver grew regularly denser fix)m the 
circumference to the centre of these little circles ; thus 2. 
in this process positive prints on glass were obtained by ^^ 
the camera presenting the appearance roughly indicated ^3 
in fig. 2. ^^ 

Mr. Whenam states, that he has ascertained by a yVt ^^^ ^^ 
markings on this test object are due to spherical particles of 
quartz ; it would appear that the results here det^ed favor this 
view. 

As will readily be comprehended by photographers, the deli- 
cate shading^ which has been describea, though very" distinct on 
glass, cannot be seen in prints on paper, for exactly the same rea- 
son that the delicate snades in ambrotypes are lost, when an 
attempt is made to obtain prints on paper from them. 

The production of hexagonal markmgs, which are oflen obtain- 
ed, is probably due to a slight defect in the focal adjustment, as 
well as to a slight inequality in the oblique annular Ulumination. 

The following is an instructive experiment: in a plate of 
brass a large number of circular holes are drilled, their disposi- 
tion, &c. being similar to that of the circular dots on the shell 
in question ; the plate is then carefully blackened. In my ex- 
periment the plate was a copy of an enlarged negative. The 
plate thus patiently prepared is placed before a bright light and 
the photographic camera levelea at it, a distance being selected 
such that smsul images of the circular holes are obtained. The 
full aperture of the lens should be employed 

By varying the focal adjustment of the camera slightly, these 
true circles become converted into tolerable hexagons, rhombs, 
or triangles, the latter being less distinctly marked than the two 
former. 
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Also, by altering the focus, an apparent reversal of the lights 
id shades takes jSace, the positions of the bright circular dots 
ing seemingly occupied by dark dots ; this is caused by the 
ipansion of the thicker portions of the dark spaces between the 
roles, and so far as I can judge, with the means at my command, 
e reversal of the lights and shades in the dots on this test ob- 
3t examined by the microscope, under the imperfect focal adjust- 
ent, is due to the same cause, and is more apparent than real. 
As it is impracticable to publish prints from these negatives 
this Journal, samples will be sent, on application by letter, to 
oee who may be particularly interested in this subject. 

rroj, September 7th, 1861. 



Abt. XXXVIII— TTafergr&w; by J. M. Obdway. 

(CoDtinued from page 166.) 

Part H. 

Properties. — ^Like some other substances whose constituents 
ite in a series of proportions, the alkaline silicates are rather 
ping to those who would S€[uare everything to exact atomic 
doB. There are no fixed points certainly known by which we 
iy make out a set of exact combinations, the intermediate 
mpounds being considered as mixtures. Hence, though it is 
metimes convenient to speak of sesquisilicates, bisilicates, and 
on, these terms are to be looked upon as only approximative 
d analogical. It may be allowable, in order to convey to the 
ind a more definite idea of all such products of indefinite 
lion, to express their composition in equivalents rather than in 
rcentages of the constituents, and yet refrain from &nciful 
oupin^ into rational formulas. 

Fused waterglass is little acted on by cold water, but when 
ire it dissolves without much difficulty in water kept continually 
filing ; though the solution goes on slowly and so evenly that 
ts retain to the last their exact original form, the sharp angles 
en not being rounded. So gradual is the diminution of the 
rticles that one unaccustomed to the article would suppose, 
er a few minutes boiling, that solution was not tiJdng pace. 
&ct, an expert chemist once reported a certain sample or pure 
silicate of soda to be insoluble. Yet I found that forty-five 
mutes boiling of the same silicate, in the same state of division, 
used the last particles to disappear. 

When solutions are wanted oay after day, it saves much time 
d fuel not to try to dissolve completely any given quantity in 
particular amount of water, but always to £eep an excess of 
e coarsely ground silicate in the kettle and boil, with frequent 

LM. Joux. Boi.— Second Skribs, Vol. 2CXXII, Ko. 96^— Koy., 1861. 
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stirring, till the liquor acquires a sufficient strength as shown bj 
the hyarometer. If the solution is dipped out hot, either the 
kettle must be immediately filled agam with hot water, or the 

flass also must be taken out and held back till the water becomes 
ot, otherwise the silicate is apt to stick together and adhere 
most obstinately to the bottom of the kettle. 

When a waterglass contains a greater proportion of silica than 
is needed to constitute a bisilicate, its solution is the work of 
many hours. And silicate of soda is somewhat harder to dis- 
solve than a corresponding silicate of potash. As the relative 
amount of silica is increased, the precise point at which the pro- 
duct ceases to be integrally soluble, has never yet been ascer- 
tained. Fuchs speaks of his ori^nal potash glass, — tl^k, — as 
being entirely soluble. A monosilicate is readily taken up by 
water at less than the boiling heat 

As was before mentioned, the solubility of any silicate is much 
impaired by the presence of earthy impurities ; and hence a sand 
which contains clay, mica, feldspar, lime, or oxyd of iron, is un- 
suitable for the manufacture of waterglass. When a product 
so contaminated is treated with boiling water, the earths and 
metallic oxyds are mostly left behind as compound silicates; 
and if sulphids are present, a part of the iron remains in the 
state of suiphuret, giving a blactish color to the sediment. But 
these foreign matters are not left wholly undissolved, for water- 
glass has the power of taking up small quantities of most oxyds, 
and the solvent power increases with tne strength of the solu- 
tion ; so that a liquor which is slightly turbid while weak, may 
become quite clear by concentration, and on the other hand this 
clear strong liquid is rendered turbid again by large dilution. 
If iron is contained in the original materials, or if the melted 
mass is stirred with iron tools, or if the solution is effected in an 
iron kettle, iron can be detected in the perfectly transparent fil- 
tered liquid ; and I have never yet succeeded in finding any 
means of getting entireljr rid of this contamination. Changing 
protoxyd into peroxyd is of no avail, and an alkaline sulphid 
throws down only a part of it. From dry silicate of soda col- 
ored with manganese, I have obtained a decidedly pink liquid 
by boiling with water and filtering.* When a few drops of a 
weak solution of a metallic salt are added to waterglass and the 
whole is well agitated, the precipitate first formed will mostly or 
entirely disappear. A liquid silicate thus takes up no inconsid- 
erable amount of the oxyds of iron, zinc, manganese, tin, lead, 
copper, and mercury. W ith protosulphate of iron and silicate of 

* Euhlmann meations a soluble double silicate of potash and manganese. " Ceet 
une mati6re vitreuse d'un violet foDc4, qui donne uoe dissolution brune." * L'ozide 
de cobalt se combine aussi, maie en plus petite quantity, ayec le silicate de potasse.'* 
— /Si/ioa^uo/ion, Sme edition, Paris, 1858, p. 17. 
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a well shaken in a bottle partly fall of air, and afterwards 
ered, I have obtained a very deep blue solution. Waterglass 
urated in the same way with zinc, after a while deposits the 
c again, or even coagulates into a gelatinous mass. Zincate 
soda mixed with cola silicate at first shows no change, but a 
Kiipitate forms very soon. In like manner aluminate and glu- 
ate of soda speedily cause a precipitation. But manganate, 
nnate, and chromate produce no alteration. Bolley^ observed 
ne years ago that even lime, magnesia, and baryta are slightly 
able in waterglass. 

Thus we see that silica, though it has no neutralizing power, 
libits some reactions which go to vindicate its acid nature, 
t its chemical activity is more distinctly shown when earthy 
metallic protoxyds in the state of hydrates are mixed, in 
uivalent quantities, with dissolved waterglass. In most such 
les there is a speedv coagulation and the viscosity of the sili- 
e is destroyed. The effect is very striking when we stir milk 
lime into a tolerably strong solution of waterglass. The 
xture almost immediately thickens or ' sets,' and it becomes 
imbly, if the stirring is forcibly kept up. In solutions too di- 
e to set, the silicate of lime forms an exceedingly bulky pre- 
itate. And here it may be remarked that the recommenda- 
ns which have sometimes been made for recovering caustic 
bash or soda firom the soluble silicates by adding lime, must 
ve been given a priori and not afl;er actual experiment. For 
i resulting silicate of lime is so voluminous and retentive of 
uor, that the separation of the alkali by filtration or washing 
utterly impracticable. The extraction can be effected only by 
fiug down the mixture and then lixiviating the dehydrated 
iss. 

Litharge, when ground exceedingly fine with water, coagulates 
ilicate, but does not entirely destroy the toughness, especially 
silicate of potash. 

The anhydrous oxyds of zinc, mercury, and copper may be 
xed with waterglass without producing any apparent change, 
t there is reason to suppose that a union takes place in the 
irse of time. The same is true of the hydrates oi the sesqui- 
yds of iron, aluminium and chromium. 
Of course most earthy and metallic salts effect a double de- 
nposition when mixed with alkaline silicates, and generally a 
ctening of the whole mass very soon ensues. But sulphate 
i carbonate of baryta seem to be without action ; and so does 
orid of calcium. Most of the lime salts however, whether 
uble or insoluble, are particularly energetic in their operation.f 

Kopp and WilVs Jahresbericht for 1868, p. 140. 

Pelouze sayn that even common glass on being boiled leith sulphate of lime, 
da DO incontiiderable amount of sulphate of eoda. — Leibig and Eopp*8 Jahres- 
icht for 1866,— p. 866. 
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Carbonate of lime does not produce an^ decided cliange, yet 
when it is boiled with a very silicious sihcate it becomes fiooco- 
lent, showing that there is a partial exchange of constitaentB. 

The basic carbonates of zinc and magnesia, and the carbonates 
of lead and manganese produce an immediate coagulation. The 
carbonates of ammonia and the bicarbonates of potash and sodi, 
by virtue of their weakly bound carbonic acid, cause an instan- 
taneous thickening in strong solutions of the silicates. 

A highly silicious waterglass gives precipitates with the alka- 
line carbonates, acetates, tartrates, phosphates, nitrates, sulphates; 
and chlorids, the exact nature of which has never yet been 
ascertained. But the bisilcates, as well as those still more alka- 
line, are not affected by carbonate, tartrate, nitrate, or sulphate 
of soda ; while sesquisiUcate of soda is troubled onlj by a very 
strong solution of chlorid of sodium. The precipitate with 
chlorid of sodium in any case appears to be a double combination 
of silicate and chlorid, which is insoluble in water, but is readily 
decomposed by an acid. It is opaque and very voluminous, 
though after being washed and dned it is found to amount to 
only a small proportion of the quantities mixed. 

Ammonia salts throw down tne silica from a strong solution 
of waterglass, while the ammonia is set free, silicate of ammonia 
being a compound apparently incapable of more than a moment- 
ary existence under tne ordinary pressure of the atmosphere. 

When a dilute acid is added to a weak solution of a silicate 
there is no immediate precipitation of silica, but after some 
hours the whole gelatinizes. With sulphuric add the coagula- 
tion comes on soon ; but with chlorhydric acid the change is de- 
layed a long time, and the mixture may sometimes even be 
heated and partially evaporated and still remain liquid. 

Alcohol and wood spirit precipitate the silicates as such, even 
when the solutions are very weak. Fuchs recommends as a 
good means of purifying potash waterglass and obtaining it in a 
nearly solid state, to mix a strong solution with one-fourth its 
volume of rectified spirit of wine. The precipitate is at first 
bulky and opaque, but by standing a day or two it contracts and 
becomes firm and transparent. He says further that "soda 
waterglass is not at once perfectly precipitated, like potash 
waterglass, by rectified spirit of wine, but is only changed lo a 
slimy mass ; if it is not perfectly saturated with sUica and ia 
somewhat diluted, it either gives no precipitate, or gives one 
only after some time, whereby it can be easily recognized and 
distinguished from potash waterglass." My own experiments on 
precipitation by alcohol, — the details of which must be reserved 
for a future paper, — show that this statement is much too broad 
For silicate of soda is thrown down even more readily and 
completely than silicate of potash. The deposit is always softer, 
indeed, than that from a corresponding potash compound, bat 
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it is sometimes in the liquid state, under other circnm- 
38 it may constitute a firm, almost solid mass. And on 
ther hana, a pretty alkdine potash silicate may be predpi- 
in the fluid form. These products usually contain about 
per cent of water, and are somewhat less alkaline, and 
aerably freer from foreign salts than the silicates from which 
have been derived. And in most cases, they dissolve read- 
i cold water. 

ry few combinations of silica and alkalies have been found 
>le of crystallization. Fritzsche^ obtained the sesquibasic 
te of soda in the form of rectangular prisms of the compo- 
I l^as 5i2 "^ ; also the same salt under another form with 18 
of water. And Yorkef mentions crystals containing 21 
»f water. Fremy:^ reports the singular compounds ti\ Si^ + Aq. 
^44 Bia £[26 to be easily crystallizable, and he thinks the lat- 
as what Fritzsche really produced. Fremv§ also speaks of 
(oluble trisilicates, — fiiSis + Aq. and JTm 813 a^ — as crystalli- 
t. The details of his researches, however, have not been 
shed, and we know not on what srounds he makes a state- 
so much at variance with what tne character of the other 
silicates would lead us to expect For nothing between the 
Nsilicates and the trisilicates shows the slightest disposition 
sume the crystalline form. On the contrarv, as the relative 
>rtion of acid is increased beyond a sesquibasic silicate, the 
ict takes on an increasingly gummy or viscous character, 
one of the most important properties of true waterglass is 
Ihesiveness, — a qnaauty which it possesses in a degree not 
>ached by any other inorganic substance. In this respect 
te of soda somewhat surpasses silicate of potash ; for when 
Dda silicate is boiled down till it begins to adhere to the 
m 'of the dish, it still remains a strongly cohesive liquid, 
ie silicate of potash similarly treated, is fluid and glutinous 
rst, but in the course of a day or two, becomes a slightly 
ious jelly. With the exception of this last trifling change, 
ions of waterglass, of whatever strength they may be, if 
&om the air and from frost, remain unaltered for years, 
n they are exposed to intense cold, a part of the water 
es, but reunites on thawing. 

hen a concentrated silicate is spread out so as to present a 
surface to the air, it very gradually dries and becomes un- 
essible, but does not part with all its water and acquire a 
' hardness except as the alkali becomes carbonated. Fuchs 
1 an air dried potash waterglass to contain twelve per cent 
ater. This must have been extended in very thin layers^ 
stratum of bisilcate of potash, about a quarter of an inch 

erzelius. Traits de Cbiroie, — Ed. Fran^aise, 2e, iii, p. 288. 

opp and Will's Jahresbericht for 1857, p. 102. 

amptes Rendua, zliii, p. 1148. § Id. p. 1147. 
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in thickness, whicli I lefk on paper in a very dry loft for more 
than two years, still retained 29 per cent of water and was 
capable of bending under a steady, protracted pressure. 

To ex|)el the last portions of water directly, requires a heat 
approaching to redness; and the pu^i dehydratea mass is no 
longer entirely soluble in water. Fuchs attributes the passive- 
ness of the silica in this case to the absorption of carbonic acid in 
drying down, and says that if the anhydrous mass is heated to 
full redness so as to decompose the carbonate, the solubility is 
restored. It is indeed true that when waterglass is desiccated ia 
an open dish over a lamp, it cannot remain unaffected by the pro- 
ducts of combustion, and the residue will effervesce with acids. 
There are also two other possible sources of carbonic add. It 
may have been taken up from the air in first dissolving the 
silicate, or in preserving the liquid in imperfectly closed vessels. 
And again if the solution has not been made with perfectly 
pure water, or if it has been exposed to falling dust, it is likely 
to contain organic matter which on being strongly heated in the 

Sresence of an cdkali, is resolved into the simplest products of 
ecomposition. 

All these possible chances of influence seem to have been dis- 
regarded by Lielegg,* in examining a liquid bisilicate of soda 
made at Munich. To determine the water, he kept some of the 
solution a long time in an air bath at a temperature between 90"^ 
and 100° C, and then slowly raised the heat to dull redoesa 
On digesting the mass with warm water there was left a residue 
which proved to be silica, while a sesquisilicate, — ]5Ja6 §17, — was 
dissolved. He hence concludes that at a red heat bisilicate of 
soda cannot exist, but is resolved into silica and a salt of con- 
stant composition, a sesquisilicate. But the facts by no means 
justify his inference. Besides neglecting the effects of carbonic 
acid, — and drying in an air bath would give a full opportunity 
for absorption, — ^Lielegg fails to notice that the sesquisilicate itself 
relinquisnes a part of its acid in parting with its water. It will 
hardly do to make the broad statement that bisilicate of soda 
cannot exist at a red heat, when a pure bisilicate made in the dry 
way, and of course cooled down through the " Gliihhitze,*' is 
completely soluble; and it would be absurd to consider that 
which dissolves without any perceptible resolution into parts, as 
consisting of sesquisilicate and soluble silica. Taking every- 
thing into account, we are warranted in affirming only that when 
dissolved waterglass is rendered anhydrous by exposure to the 
necessary heat, a part of the silica goes over into the passive 
state. And I find this to be true even when especial pains are 
taken to preclude every source of carbonic acid. The reason 
remains to be discoveredf. Fremyf found that after the trisilicates 

* Dingler's Poly tech. Journal,— cliii, p. 49. 

t laebig and Eopp's Jahresbericbt for 1866, p. 868. 
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been carefolly dried, water dissolves the alkali out of the 
dae, and leaves the silica, which last, according as the 
ngth of the heat has been, is or is not soluble in dilute alka- 
The sesquisilicates also he proved to be decomposable by 
t, but the monosilicates were ascertained to be unchanged by 
ydratation. 

/ses. — Numerous applications have been proposed for water- 
s, and for many purposes it has really proved to be of per- 
lent value, but the cases in which there are not material 
vbacks to its employment, are very few. The properties 
ch render it available in the arts, are : — 
. Its adhesiveness in the hydrated state. 2. Its vitrifying 
'er in the dry state. 8. Its alkaline nature. 4. Its capability 
rielding soluble silica. 5. Its peculiar chemical relations aa 
hole. 

Adhesiveness. On account of this most striking character- 

of waterglass, its discoverer said that it might justly be called 
ineral glue,'' and to a certain extent the similarity holds good, 
liffers nowever from glue, and most other cementing sub- 
ces, in continuing to shrink after it has become apparently 
A strong silicate of soda solution forms a good colorless 
ent for glass, porcelain, and stone, but when shut up in such 
ervious substances, it is very slow in becoming water proof, 

as it does so, its strength is much impaired. For wooa and 
iT porous materials it does not answer, since they allow the 
iss of air which, by its carbonic acid, decomposes the silicate 

destroys its tenacity. I have tried silicate of soda in the 
oratory for pasting labels on glass bottles. It does pretty 
1, only when it is once on, it will never wash off, though the 
3r itself may be removed by washing. It possesses no ad- 
tages over gum or flour paste, with tne single exception of 
being liable to mould by keeping. 

have often made use of a strong solution of waterglass 
ed with clay and sand, for setting fire bricks. Such a mix* 

undergoes partial fusion in a strong heat, and makes very 
t, firm joints. For brick work that is to be kept moderately 

a mortar composed of the same ingredients, but with a 
er proportion of the silicate, makes an excellent cement 
ch continues hard and tough, while lime mortar exposed to 
;, is apt to dry up and lose its binding power. Mr. Joseph 
Tould tells me that he has found fibrous asbestos wet with a 
Qg silicate of soda liquor to make a most excellent packing 
ihe joints of apparatus exposed to hot acid vapors. 
Then liquid waterglass, either by itself or mixed with an 
t substance, is thinly spread out on any surface, it dries to a 
agly adherent, hard, transparent varnish ; but it still ffoes on 
orbing carbonic acid from the air, and the residual silica 
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bein^ quite incapable of extension, becomes trayened with a 
infinity of minute cracks, so that the original smoothneas ail 
clearness are greatly diminished. Still the adhesion contiiiM 
and the silicious coating can no longer be removed by mAiaf 
with water. Hence the soluble silicates are adapted to fix mt 
ous pigments. In fact this was the first use to which they wen 
made subservient, and they have latterly been much employed 
in Europe for painting. When waterglass mixed with tb 
lighter colors is applied to wood, the alkaline nature of the ve* 
hide betrays itself by a softening and discoloration of the sin*- 
face, which effects however are Q uite inconsiderable, if the wood 
is new and clean. Another difficulty is that the fixed coating 
having no elasticity, cannot accommodate itself, like an oily or 
resinous film, to the expansions and contractions of the wood in 
wet and dry weather, nor yet to slight inequalities of shrinkige. 
Still waterglass paint may do well in places where it is not ex- 
posed to alternations of dampness ana dryness. And for ooir 
Duildings, fences, and bridges, — smoothness oeing of little import- 
ance, — a mixture of zinc white, chalk, ochre, or terra di Sienu 
with silicate of soda, might in many cases, be substituted for the 
easily detached lime washes so commonly used in this coontiy. 

Fuchs at first made and applied waterglass to render wood 
incapable of being inflamed, and experiments instituted by onkr 
of the British admiralty are said to have proved its efScacy in 
Uiis respect.^ Better antiphlogistics may have been found, bnt 
none oi them are capable of serving at the same time as Ta^ 
nishes. 

We are told by some that a silicate secures wood against the 
destructive effects of air and moisture, an assertion which savois 
a little of enthusiasm, and admits of a reasonable doubt Since 
waterglass can do little toward permanently excluding air and 
moisture, and as little toward counteracting albuminous matters 
within the wood, its preservative power must be far inferior to 
that of oil, and no greater than that of lime whitewash In 
estimating the value of silicate of potash or soda for any such 
use, we must not be deceived by the smooth, glassy, continuous, 
impenetrable coat which it forms at first. Its smoothness, its 
lustre, its continuity, its imperviousness are all destined to pass 
away by the slow action of the atmosphere. Indeed the value 
of waterglass in painting depends in some measure on its altera- 
bility by carbonic acid, since when first dried it is still soluble in 
water, and only after having been exposed to the air for several 
days, is it safe from moisture or rain. The fixation is sometimes 
hastened by brushing over the coating of silicate, after a day oi 
two, with a weak solution of sal-ammoniac or of carbonate of 
ammonia. 

* Repertoire de Chimie Appliqu^e, i, 68. 
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Silicate paint, being itself unyielding, is mnch more suitable 
r nnyielaing surfaces, as for glass, stone, or brick, or for walls 
astered with lime mortar. As it unites more intimately with 
ch substances, it is less liable to scale off from them than from 
xxl. But to guard against a loose adhesion, it is better in all 
aes, to paint with a very thin waterglass several times, allow 
g some days to elapse between the successive applications, 
ther than to use a strong solution once. The thinner silicate 
netrates deeper and takes a surer hold. It is also sooner and 
3re uniformly fixed by. the absorption of carbonic acid. 
Many pigments are incompatible with waterglass, and must be 
jeeted. Such are white lead, Prussian blue, Schweinfurth 
een, and animal or vegetable colors. But there is still left a . 
fficient variety to select from, as we may take zinc white,^ chalk, 
Iphate of baryta, yellow ochre, cadmium yellow, Venetian red, 
rra di Sienna, green oxyd of chrome, umber, ultramarine, 
npblack, or bone black. It is said that chrome yellow and 
ix>me red ma^ also be used, but it would be safer to leave 
em out, as their chemical relations indicate their unsuitableness. 
ifore applying colors ground up with waterglass, it is best to 
.rime' the surface with simple siHcate liquor, and let it stand 
: hours or more. This fills the pores and makes a ground to 
[lich the paint afterwards laid on, will adhere more.firmlv. 
solution of silicate of soda for paint or for priming, should 
>t exceed the sp. gr. 1*15 and it is better to take it much 
3aker. Much of the silicate of soda found in the market in 
is coimtry, is unfit for paint. It is sometimes too alkaline, and 
very ofiien too much contaminated with foreign salts which 
e prone to crystallize and loosen the silica before it becomes 
operly fixed. A good silicate should be bright, transparent, 
>mogeneous, and very light colored, and should show no special 
adency to absorb moisture in a damp atmosphere. It is none 
e worse for requiring several hours boiling to bring it into 
lution, provided this re&actoriness does not arise from earthy 
atter in combination. 

Walls plastered with lime mortar, may be rendered very hard, 
366 and smooth, as well as capable of being washed, by apply- 
g a few times a silicate, either alone, or mixed witii chalk or 
ly coloring material. 

Since 1840 Fuchs has introduced a new plan of executing 
3rks of art on plastered walls, designating nis method by the 
ime of "stereochrome,''— /cw^ paint. A basis is first prepared 
Lth a rather sandy lime mortar, and when this has taxen up a 
le proportion of carbonic acid and become well set, the super- 

* In one or two standard works it is stated that zino white sets rapidlv with 
iterglass. But this is an error. The mixture may be' kept for seyenu daje 
thout any change. 
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ficial glaze of carbonate is removed, by sconring with sandstone 
or by washing with weak phosphoric acid. The plaster is then 
repeatedly soaked with a dilute solution of yery silicious water- 
glass, the silicate beingallowed to dry and fix oetween the oon* 
secutive drenchings. The well saturated ground is now coyeied 
with a thin stratum of nicely prepared, but meagre, mortar, and 
this coat is treated in the same way as the basis. When the 
silicatization is finished, the sur&ce shoxdd still be rough and 
absorbent. K it is glazed oyer so as to be too impervious, Fucha 
recommends to open the pores by pouring on alcohol and hom- 
ing it off. On the wall so prepared, the painting is executed 
with colors ground up with mere water. And finally the pig- 
ments are fixed by repeated affasions of a rather alkaline double 
silicate of potash and soda. To avoid any displacement of the 
colors, the fixing liquid is thrown on the first time, in the fonn 
of a fine spray, by means of a suitable syringe. As the artist 
must frec^uently change his palette, it is impracticable to use the 
paints mixed directly with waterslass, since the silicate would 
DC always drying up, and the brusnes would ^et stiff and hari 
Brushes soaked with a silicate should never be allowed to diy 
without being first thoroughly washed with water. 

Fuchs mentions as proofii of the excellence of the stereo- 
chrome, two paintings which had been exposed out of Aoofn to 
all chan^ of weather, for six years, and still were as bright and 
as firesh looking as though they had iust left the artist's hand. 

Creuzburg* has resorted to a modification of Fuchs' method, 
for common painting, and thus makes use of pigments which 
would otherwise be inadmissible. To any sumce he applies 
alternately thin waterglass and a mixture of the color with 
skimmed milk, till the requisite body is attained. He says that 
it is only neces:sary to allow one coat to dry before laying on 
another, but this would be hardly consistent with a solid fixa- 
tion. A final varnishing with oil is recommended, to impart 
lustre and prevent saline efflorescence. 

Creuzburg reckons as advantages of waterglass paint:—!. 
Eapidity of drying. 2. Freedom m)m smell. 8. Puntyoftint 
White oil paint is modified in tone by the color of the oil, and it 
is farther hable to get dingy by a chemical change which goes cm 
in the dark. 4. Durability.f 5. Besistance to fire. 6. Cheapnefli 

When a silicious paint is to be laid on a metallic sur&ce, it is 

* Wiffner's Jmhresbericht, iii, 188, 

f To illustrate the short durabflitj of oil paint Oreozbm^ mentions the UA 
that a coat of white lead and oil, after having been exposed to the weather Ar 
two years or so, is so hi changed that the white lead rubs off with llie gresttft 
ease. This howeyer is rather an extreme case, and it is said by practical meo io 
hold tme more particularly with ceruse manufactured by the Dutch method. 
White oxychlorid of lead and ainc white are not oonsiderea liable to this iasnir 
raatage. 
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11 to have the metal moderately warm, otherwise the coating 
liable to crack and scale oJ£ For stoves that are sometimes 
I hot, it is said that a mixture of waterglass and peroxyd of 
inganese, makes a good blacking not liaSle to bum away. 
Kuhhnann has succeeded in pnnting wall paper with water- 
iss as a vehicle for the pigments. And he says that any paper 
nted with colors unalterable by alkalies, may be yami^ed 
th a silicate, after it has been pasted on the wall, and will after* 
jrds bear rubbing and even washing. 

Kuhlmann likewise recommends a mixture of waterglass with 
npblack, ivory black, or vermilion, for a writing ink capable 

resisting all destructive agents. But according to Baudri- 
mt^ aft;er a writing executed vrith silicious ink, has been long 
posed, the silicate having undergone decomposition, the letters 
ly be easily erased.* 
fn 1840 Leykauf proposed the silicates for fixing ultramarine 

doth, thus substituting a very cheap material for the albu- 
rn and casein largely used in pigment printing.f But it can 
I be used for g(K)ds that are to be steamed, and in any case 
) alkali has to be removed by passing the printed doth into an 
d bath, which operating too rapidly must deprive the silica 
most of its adhesive force. In fact though this plan was 
>ught forward so long ago, a prize is still onered for the dis- 
ferj of some cheap and efficient substitute for dbumen. 
The binding power of the silicates has been tumcKi to account 
Kuhlmann in the hardening or '' silicatization " of soft porous 
*ne. A tender material, like chalk, may be rendered available 
' building purposes by repeated saturations with waterglass. 
id the duraoility of many buildings already erected, is greatly 
banced by subjecting the outside surfisu^e to a similar treat- 
mL The same process has b^n found efficacious in preserv- 
r some ancient statues freshly exhumed, which woula other- 
ae have fallen to pieces after a short exposure to the air. Fra- 
e palseontological specimens have also been strengthened and 
red by silicatization. 

Ransome says that merely washing stone with waterglass is 
t sufficient, as the silicate retains its solubility for a long 
le. He therefore thought fit to secure a patent for fixing the 
lea by the subsequent application of chlorid of calcium. But 
twithstanding the strong commendations of interested parties, 
w^ould appear firom recent discussions of the subject in London 
kt this method has not proved entirely satisfactory. Indeed 
3ty fixation can hardly be compatible with tenacity and per- 

Liebig and Eopp's Jahresbericht for 1855, p. 869, note. 

As it takes 24 dozen eggs to furnish 1 kilogram of dry albumen, it has been 
iputed that 880,000 hens are needed to produce the 126,000 kiloa. of albumen 
mmed yearly in Alsace alone.— iZep. Chimit, ^/)p.— iii, p. 101. 
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manence, and it is probable that the best effect would be attained 
by using a silicate alone, many times and at distant intervals. 

Kuhlmann meets the difficulty by a plan theoretically perfect, 
but involving too much expense, wnich is to use silicate of pot- 
ash and render both constituents insoluble with fluosilicic acid. 

To impart a more agreeable color than some stones naturally 
possess, Kuhlmann impregnates them, first of all, with a salt of 
iron, manganese, cooper, or chrome. The silicate afterwards 
applied precipitates the metallic oxyd within the pores and pro- 
duces the desired tint, either at once or after the absorption of a 
fiirther portion of oxygen from the air. 

With regard to stone, silicatization is of little importance 
in this country, as we have few varieties that need artificial 
hardening. But in some places there is a lack of good clay for 
brick making, and such earth as is worked, gives very tender, 
absorbent brick, ill calculated to bear handling and exposure to 
the weather. In many cases it would doubtless be advantageous 
to silicatize the exposed surfiaxse of the bricks after they have 
been laid. This is deserving of especial consideration where 
they are subjected to the action of sea water, which is particu- 
larly destructive of porous building materials. 

In connection witn painting and silicatization it should be ob- 
served that on surfaces charged with silicate of soda a whitish 
efflorescence of carbonate of soda, is likely to appear several 
times, but this can be removed as often as it forms, by gently 
washing with water, or out of doors the rain will carry it off. 

Fuchs in his first memoir, showed the possibility of making 
an artificial stone with clay, sand, and a solution of silicate of 
soda. Such a mixture after being moulded into any desired form 
slowly dries to an exceedingly tough, resistant mass, but it is 
not waterproof It hardens oetter and more uniformly when 
the drying is hastened by a moderate heat. A dull red heat de- 
hydrates the silicates and renders the mass friable. It is doubtful 
whether an artificial stone that deserves the name, can be made 
without exposing the mixture, after moulding and drying, to a 
heat strong enough to revitrify the silicate. By such treatment 
the waterglass recovers its tenacity and, by forming a chemical 
union with the other ingredients, becomes truly insoluble. The 
baked ware should, of course, be slowly cooled so that the oe- 
menting material may becom^ properly annealed. 

In 1844, Ransome took out a patent in England for a stone 
prepared with liquor stlicum, limestone powder, or chalk, and 
Sana. His process is a rather expensive one, but the article 
produced is said to be of excellent quality. There is reason to 
Delieve that liquor silicum, is less suitable for such purposes than 
the far cheaper sesquisilicate or bisilicate of soda. In making 
trials in a small way I have been unable to get a good ware with 
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sand, but snoceeded best with a mixture of crashed 
3halk, or bone ashes, and strong sesquisilioate of soda. 
fair allowance of some absorbent substance, — ^like car- 
f lime, burnt bones, or roasted day, — ^is used, the silicate 
t on the outside and forms an impervious varnish which 
the escape of moisture from the interior. If we resort 
ker solution of waterglass, this dries at the surface with- 
Dg the pores, but then the liquid inside is drawn out- 
7 capillary attraction, and the central parts are left too 
v'hile the exterior is too rich in vitrifiable matter. Ban- 
;eniously obviates the difficulty by heating the moxdded 
. a closed space, so that the sur&ce is in contact only 
atmosphere saturated with moisture, while the interior 
ing such a temperature that on opening the room most 
ater will pass off rapidly and keep the pores open. 
nmann^ succeeded in making artificial meerscnaum by 
waterglass, lime, magnesia, and carbonate of magnesiay 
>ly d^ing. 

iered merely with regard to its mechanical properties^ 
ss would appear very suitable to replace starcn and glue 
dug material, in many cases. In &ct it was brought for- 
r Leigh, a year or two ago, as a substitute for starch in 
>tton yam for weaving, and in putting the final finish on 
kbrics. But its chemicial character indicates its unfitness 
uses. Starch after d ryi ng remains unchanged itself and 
ction on the stufib. While a silicate is fJtered by expo- 
:he air, and loses its smoothness as well as mucn of its 

Besides this it is alkaline, and therefore tends to weiJc- 
&bre, — an effect which becomes at once apparent when 
iss is used strong for producing very stiff fabrics, 
ommon to increase the weight and apparent substance of 
loth by passing it through starch to which fine clay, 
•r sulphate of lime has been added. In place of this pre- 
naterial so easily removed by washing, Griine proposed 
the cloth in silicate of soda, and then run it tnrough a 
lid liquor, so as to precipitate silica within the fibre and 
permanent stuffing. But it should be borne in mind 
ak acid acting on a weak silicate, cives a silica soluble in 
A salt of zinc or magnesia would oe a more suitable pre- 

The plan, however, even were it effectual, is too trou- 
t and costly. A factitious body can be of little use except 
J the goods sell better ; and it is hardly worth the while 
much expense for a mere deception. Most manu&ctur* 
Id prefer to cheat with clay that is worth only a cent a 
rather than with a precipitated silica that could hardly 
) than three ; and most consumers would rather have the 
Ltra cents appropriated to extra cotton. 

* Wagner's Jahresbericht, ii, 118. 
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As a thick solation of waterglass dries at fiist to a glassy, im- 
penetrable varnish, Griine has suggested its employment as a 
resist in calico-printing ; — ^that is, as a substance to cover thoae 
parts of the doth that are to remain white, and prevent them 
m>m imbibing the dyeing liquor. But hot water dissolves ^ 
ffllicate rapidly, and hence such a resist can answer onljr when 
the printea cloth is to be inmiersed for a very short time in cold 
dyeme baths. 

In uie manufanture of porcelain wares, pastes are sometimes 
used that are devoid of plasticity and reqxdres the addition of 
some glutinous material to give them sufficient cohesiveness to 
allow them to be moulded. For such pastes '^ mineral glue" 
would probably do better than a destructible mucilage. 

2. In fiisibiUty and fluxing power waterglass greatly resembles 
borax, and in some cases maj well replace this expensive salt 
The iron hoes employed in stirrins the fused silicate during its 
preparation are kept remarkably clean and bright by the mdted 
ma^ and this naturally suggests its use in deansm g an d pro- 
tecting heated metallio surfisuses. Indeed according to Wagner/ 
the double silicate of potash and soda, — ^which melts more r^* 
ily than simple silicate, — ^forms a good substitute for borax in 
brazing and in welding. He rather injudiciously recommends 
the mixed materials instead of the ready formed glass. 

Another application which has provea succe^fm and has been 

1)atented in this country, is the manufitcture of wick for snnff- 
ess candles. By passing the wickyarn through silicate of soda 
and then througn acetate of lead, it is charged with enough sili- 
cate of lead to vitrify all the ash as the candle bums away. 

Becently an English patent has been issued, for treating doth 
and paper in the same way, — ^but with stronger solutions, — ^in 
order to render them uninflammable. 

Leiblf long ago recommended a solution of waterglass as a 
glaze for pottery ware, to be applied before the burning. It has 
the advantage of being firee firom lead, and as it penetrates fur- 
ther into the body of the ware than any flax insoluble in water, 
it should take a firmer hold. It is said however that Leibl's glaze 
has been [tried with unfavorable results, but it is quite possible 
that the experiments were not properly conducted. 

Though sulphate of soda is exceedingly cheap in this country, 
and sulpnate of potash, abundantly obtained in reflning pearlasn, 
finds sale only at a very low price to alum makers, our glass 
manu&cturers generally employ only the carbonate& I nave 
long sought to produce purified alkaline silicates that might eco- 
nomically replace the carbonates in making the better qualities 
of glass, but have been met by a hitherto insurmountable diffi- 
culty. The alkaline sulphates can be decomposed by silica and 

* WagnM^i Jahrwbericht, iii, 187. f Id, ii, pu 211. 
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coal muoli more easily and certainly in a reverberatory furnace 
than in a glass pot, and with sulphates freed from iron, pure sili* 
cates of potash and soda could be made with far greater facility 
than the carbonates. When a dean sulphate is converted into 
waterglass and this is dissolved, the few impurities derived from 
the furnace and from the fuel, are left behina. K we concentrate 
the dear solution and stir into it rapidly a thick, smooth milk <^« 
lime, the mixture soon sets and crumoles, and the whole mass 
can be dried down with ease. The resulting double silicate mixed 
with the requisite quantity of sand, fuses in less time than the 
ordinary glass mixture, and boils up but very little. Precipita- 
ted dicarbonate of zinc, ceruse, or litharge may be substituted 
for lime. The litharge mixture however toughens after coagula- 
tion, and is harder to reduce to dryness. 

But economy will not allow the purification of both the ma- 
terial and the mlicate made from it It is in using crude sul- 
phate and applying the refining process to the waterglass only, 
that the diJBaculty above mentioned occurs. When iron is con- 
tained in the frised silicate, a little of it will enter into solution, 
and there has yet been found no means of throwing it down. 
This dissolved iron therefore is carried forward into the glass 
and imparts too much ^eenness to be overcome by any reason- 
able amount of correctives. A small quantity of arseniate of 
soda, oxyd of antimony, or stannic acid lessens the color, but 
does not entirely remove it 

It would seem therefore that the only available way of adapt- 
ing waterglass to the glass manufacture, is to start with puri- 
fi^ materials and make a product which can be directly fiuxed 
with proper proportions of sand and lime or litharge. 

Were it desirable to introduce baryta into glass, a suitable ma- 
terial in the form of a double silicate of baryta and potash or 
soda, could be easily prepared from the pure sulphates. But 
lime is much cheaper tnan baryta in any form, and as to tough- 
ness and brilliancy I have found on trial in the small way very 
little difference between a glass made with lime and one contidn- 
ing an equivalent amount of baryta. Neither does zinc glass 
possess much advantage, in any respect, over an equally pure 
lime glasa 

Some years ago, with the idea of effecting a saving in pearlash, 
precipitated carbonate of baryta was largely used by some manu' 
&cturers of lead glass, the price being about half that of litharge. 
They did not stop to consider that one equivalent of lead and 
one of pure lime would go much farther than two equivalents 
of baryta in increasing the lustre and fusibility of glass, and add 
no more to the cost. 

8. As a source of soluble silica waterglass may prove valuable 
in agriculture, and years ago it was proposed for a manure. Then 
its high price was a serious objection, out now it has become a 
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common article of manufacture, and competition has reduced the 
price to loss than that of Peruvian guano. Indeed were there a 
large demand, a silicate of soda suitable for manure could be 
made firom the sulphate and sold in this country for two cents a 
pound, and yet yield a liberal profit to the manufacturer. 

K waterglass is used in solution, it ou^t to be applied to the 
growing crops by firequent waterings. But perhap^ the better 
way would be to spread the finely ground, dry silicate mixed 
with other manures, and thus supply to the soil a material similar 
to its feldspathic ingredients, but far more susceptible of decom- 
position. One or two agricultural experiments do not suffice to 
establish any particular point, and we have as yet too few ac- 
counts of the effects produced by using silicate of soda, to enable 
us to decide as to its real practical value to the farmer. 

There is another application in which waterglass acts as a pur- 
veyor of soluble silica. According to Kuhlmann common lime 
mortar may be rendered hydraulic by the addition of a few per 
cent of dry, pulverized silicate of potash or soda, and poor ce- 
ments can, by the same means, be made equal to the best A 
solution of waterglass will not answer the purpose so well, be- 
cause it sets before the mortar can be got into its place. Still 
Kuhlmann recommends both the fine powder and the solution. 
He even attributes the peculiar character of hydraulic cements 
to the alkaline silicate naturally present in them, but his views 
have not been fully substantiated. 

4. In the dissolved silicates we have an alkali whose causticity 
is blunted by a very feeble acid, and their similarity in this re- 
spect to the oleostearates, suggests their employment in the place 
of soap. Waterglass has indeed great cleansing power, and, as 
fax as mere chemical effect is concerned, it should in most cases 
answer the purpose of soap. But the peculiar value of soap de- 
pends in no small degree on its mechanical action. The emul- 
sive, as well as the solvent power, comes into play, and in many 
instances that soap is found most suitable that firoths most. Wa- 
terglass shows little tendency to form an intimate mixture with 
oily substances, nor has it any disposition to foam. Soap leaves 
washed articles soft, while the silicate imparts an unpleasant 
harshness. Hence silicate of soda is objectionable for scouring 
wool and woolen or mixed fabrics. It is indeed better for wash- 
ing or scouring, than a caustic sdkali, since it does not have the 
same peculiar shrivelling effect on animal or vegetable substan- 
ces. But it possesses little advantage over neutral carbonate of 
soda, in any respect. For cleaning paint however the silicate is 
said to be better than any thing dse. Waterglass has been ex- 
tensively tried against soap m large bleaching, dyeing, and print- 
ing establishments and in laundries, but tnough some say it 
does well enough, the reports are generally unfevorable.* 

• Wagner's Jahresberidit, ir, 172. 
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Patents have been obtained for soaps containiDg an admixture 
of silicate of soda, but until we have some proof that there is 
really anything to be gained by using suoh soaps, they are enti« 
tied to only a passing notice. I have made experiments to deter- 
mine whether caustic soda could be economically made hom, the 
silicate, and the answer was decidedly in the negative. 

5. Silicate of soda, on account of its chemical relations, has 
come into general use as a substitute for phosphate or arseniate 
of soda in Qunging printed calicoes. This, the most important 
of all the applications, was patented in England by Jager in 
1852. The silicate by itself however, was found to be too alka- 
line, and liable to dissolve away the aluminous mordants. Prob- 
ably the article tried by many was not silicious enough, for if 
us^ alone, it ought to contain at least two equivalents of silica 
to one of soda. But such a silicate is very hard to dissolve, and 
what is prepared by chemical manufacturers, is commonly a ses- 
quisilicate. Indeed Jager himself prescribes such proportions as 
would form a sesquisilicate. In 1854 Higgin introduced a great 
improvement by substituting for waterglass the highly volumin- 
ous lime silicate formed by adding to silicate of soda, in the 
dunging vat, a sufficient quantity of chlorid of calcium to effect 
a complete double decomposition. This plan renders it perfectly 
safe to take the easily dissolved sesquisilicate of soda ; and now 
waterglass has almost entirely superseded other dunging mate- 
rials, being cheaper than any other substance, and in most cases 
giving perfect satisfaction. It is possible that in those few in- 
stances in which it has been rejected, due attention to the quality 
of the articles employed, would remove all difficulties. The fact 
that the alkaline silicates dissolve the protoxyd of iron, has been 
overlooked, and the manufacturer does not always take pains 
to peroxydize all the iron in the fused mass. 

i have known an instance in which a lime salt was used, that 
happened to contain tarry matter and iron, and some pieces of 
cloth dunged with the mixture came out of the dyeing vat with 
the colors essentially degraded fix>m the desired tints. It is rea- 
sonable to suppose then that a slight saddening of the bright 
colors, may result from taking a silicate that is brown, and allows 
dissolved protoxyd or sulphid of iron to go into the dunging 
mixture. And then again commercial muriatic acid oflen con- 
tains a reducing agent, sulphurous acid, and as some neutralize 
with chalk, which is always ferruginous, protochlorid of iron 
may be left in the lime solution. The chlond of calcium should 
be made with milk of lime added in excess so as to insure the re- 
moval of every trace of iron. Pure salts of zinc, magnesia, or 
even of ammonia, would perhaps act as well as chlorid of cal- 
cium, but in most cases this is the cheapest substance to be had. 

From peroxyd of iron, which has much less affinity for other 

Am. Joub. Scl— Sbgokd Sskizs, Voi«. XXXU^ No. 96.— Nov., 1801. 
45 
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bodies than the protoxyd, we have little to fear. In fact were 
the dunging bath free from the sesquioxyd to start with, it 
could not remain so, as it is continually receiving firom the cloth 
the excess of the iron mordants. 

According to Griine,* silicate of soda may be made serviceable 
in dyeing c6tton, since with its use cheaper mordants may be 
substituted for the acetates of alumina, iron, and tin. He pads 
the stu£& in a weak solution of waterglass, then passes tnem 
through alum, copperas, or protochlorid of tin, and after rinsing, 
colors them with any suitaole dye-stu£ But his idea that silica 
contributes to the fastness of the colors, is hardly tenable. It is 
true that precipitated silica, under some circumstanceS| dries to 
a dense mass like sand, but when earths or oxyds are present, 
it more commonly takes the form of a very light, loose powder, 
and in this state, it can exert no protective power. If silica in 
fixing mordants forms a coating tnat resists acids and soaps, we 
might expect that after having once been dried, the cloth would 
be slow to receive the coloring matter itself Yet printed calico 
dyes very well months aft;er it has been dunged wim waterglass. 
What little silica remains combined with mordants can be of 
little service further than to retain the oxyds in the active state. 

There has lately appeared in the market, for the use of calico- 
printers, a substance professing to be more valuable than common 
waterglass, because it is a compound of silicate* and arseniate of 
soda. A sample of it was found to contain, besides the silicate, 
4*5 per cent of sulphate of soda, 8*4 per cent chlorid of sodium, 
and only 7'6 per cent of arseniate. But as sometimes more, 
sometimes less arsenic will be volatilized during the fusion of the 
ingredients, it would be difficult to make such a mixture of uni- 
form composition. And then, too, seven or eight per cent of ar- 
seniate in the product, can have no special influence ; or if it 
had, the printer might as well add a regular proportion of ar- 
seniate to the silicate solution, as pay an extra price for he knows 
not what. 

Another absurd proposition which has been advanced by those 
wishing to monopolize the manufacture, is that a silicate contain- 
ing an admixture of sulphate and chlorid, is superior to the pure 
article. There can be no reason assigned why it should be so, 
and as to experience, so far as I can learn, pure well worked wa- 
terglass has always given quite as good satisfaction in dunging 
calico, as either the arseniated silicate, or the uncertain, half made 
product prepared from impure soda ash. It has never yet been 
ascertained what is the precise reaction between the silicate of 
soda or lime and the mordant on the cloth. There can be little 
doubt that a silicate of alumina or iron is formed, and it is not 
improbable that this retains a small amount of lime or soda. 

Manchester, N. H., August, 1861. 
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\ XXXIX. — On the Fossil Fruits found in connection with the 
Lignites of Brandon^ Vt; by Leo Lesqusbeux. 

ROF. Edward Hitchcock (this Journal, 2<J series, vol. xv, 
95-104,) has already given excellent desenptions accompa- 
l with drawings, of the Brandon fruits and most satisfactory 
ils concerning the strata with which they are connected. 1 
to the celebrated Professor of Amherst College not only the 
munication of the original specimens from which the araw- 
have been made, but also a number of corresponding speci- 
s that he had the kindness to present to me. 
cannot be expected that the examination I have been re- 
tted to make of these fruits can afford any exact botanical 
rminations. Indeed an accurate analysis of fossil plants is 
tlv impossible, their form bein^ genendlv more or less oblit- 
A and the preserved part, the n^est of course, being often 
(light value, as a botanical character. By cutting a few 
imens, I was enabled to find some details of anatomical 
3ture in one of the species only, and thus to mark its botan- 
characters somewhat more accurately than it is generally 
i for fossil fruits. It is th^n only to point out the relation 
Dme of the Brandon fruits with fossil species found else- 
re, or with genera of plants still living, and especially to try 
>me to a satisfactory understanding about the geological age 
le lignite deposit where they are found, that the few foUow- 
remarks are made :* 

3 facilitate further quotations and discussions about the 
idon fruits, I think that it is also convenient to give a short 
ription of their essential characters and to name them. 

lie nnmbera marked in thispaper correspond with those of the still unedited 
; of Vermont by Prof. Ed. Hitchcock. As they are Dot the same as some of 
>iirDal, (loc. cit) it is necessary to correlate them. 

This Jour., Fig. I is equivalent to Fig. ill to 117 of the Report 
*. « 2 " US " 
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No. 1. Carpoliihes Brandoniana, sp. nov. Capsule thick- 
walled, oval or nearly round, flattened, obtuse at both ends, val- 
vate. Valves obscurely pointed, opening from the base to half 
the length of the capsule. 

Vai^ a, eloDgata. Fig. Ill to 113.. 
Var, ft obtusa. Fig. 114 to 117. 

Specimens figured 111 to 117 are certainly various forms of 
the same species and I think that those of 118, 119 and 124 
ought to be referred to the same genus. 

No. 2. OarpoUthes Jissilis, sp. nov. (Fig. 118, 119 and 124.) 
Capsule, a litUe flattened, ovate, lanceolate, obtuse or rounded at 
one end, pointed at the other, obscurely tencostate, irregularly 
tri-valved, dehiscent or closed. In this species as in the former, 
the size of the fruit varies from one to two inches in length and 
from half an inch to one inch or a little more in breadth. 

Nothing like the fruits of these two species has been before 
published by palaeontologists. The only fossil fruit to which 
they might be compared is the capsule oi an Embothrium (Heer, 
Flor. tert. Helv., pi. 98, fig. 30,) and especially that of Embothrium 
salignuTrij a living species of the Proteacece family, a figure of 
which is.ffiven by the same author on the same plate. But the 
fruits of the genus Embothrium alfe borne on a strong woody stem 
generally preserved in the fossil state, while our fossil fruits of 
Brandon have no scars showing the point of attachment to a 
pedicel. They both, on the contrary, appear to have been 
enclosed, either in the spathe, or a fibrous capsule, like the fruits 
of some palms, or partly immersed in a cupula, like those of 
some Oupuliferce. It may be that the thick, fibrous and woody 
capsule contained originally some seeds that have escaped by 
the dehiscence of the valves, as Prof. E. Hitchcock remarks; 
but the total absence of seeds, even within unopened specimens, 
led me to suppose that the thin pellicle which is seen within 
these peculiar fruits contained a mealy cotyledon, whose form 
and matter have been destroyed by maceration. It is useless 
however to speculate on these fruits till something more is known 
about their relation to some living species. Specimens of No. 1 
are extremely abundant at Brandon. 

No. 8. Carpoliihes irregularis, sp. nov. (Fig. 120, 121, 123, 125, 
and 128.) Fruit capsular, about one inch in diameter, irregu- 
larly somewhat flattened, sometimes obscurely trigonal, round- 
oval, costate in its length. ' 

These may be unopened and less flattened specimens of the 
same species as No. 2. They would compare well with some 
species of Carya, if they were not generally a little flattened or 
trigonal. Perhaps fig. 128 belongs to another species ; but it 
looks like a deformed specimen of this. 

No. 4. Carpoliihes Grayana, «»^. nov. (J'vg;. 122.) Fruit oval- 
elongated^ obtuse at one enij laaxV^^ \>^ ^ ^^jr^ ^xm^x. y^vi^ 
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at the other, a little flattened, one inch long, less than an inch 
broad, obscurely costate. 

This species has just the form of the kernel of the almond. 
It is nearly related to OarpolOhes pruniformis Heer, (1. c. vol. iii, 
p. 139, tab. 141, fig. 18 to 80,) abundant in the upper tertiary of 
Europe, especially at (Eningen. 

No. 6. Carya verrucosa^ sp. nov. (Fig. 129.) Fruit oval, slightly 
costate, obtuse at both ends, warty. 

This fiiiit is like Carya Brauniana Heer, (1. c, voL iii, p. 93, 
tab. 127, fig. 50 and 61) from (Eningen. It is a little larger than 
the following, but maybe the same species still covered with the 
husk. 

No. 6. Carya Vermontanaj sp. nov. (Fig. 180.) Nut small, 
about half an inch long, oval, pointed at one end, obtuse at the 
other, six-costate. 

It is extremely like Carya Bruckmanni Heer, (loc. cit., vol. 
^19 P^- d8, tab. 127, fig. 82) perhaps identical with it, also from 
(Eningen, like the former. 

No. 7. Fagus Eitchcochii, sp. nov. (Fig. 126 and 127.) Nut 
large, trigonal, with the angles somewhat obtuse, striated on the 
sides. 

The firuit has nearly* the same form as a nutlet of Fagus ferru- 
ginea Michz. It is onfy proportionally a little shorter and broader, 
and twice as large. Fig. 127 represents a specimen slightly open 
on one side at the point, with the angles more obtuse. It may 
be a different species or even belong to another genus. The 
firuit fig. 126 is indeed very large for the nut of a Beech ; but 
linger, in his Chloris Protogaea (pag. 101, tab. 27, fig. 1 to 4), 
has published Fagus Deucalicnis with nuts as large as those of 
the Brandon species. It comes from the tertiary of Bohemia. 

Genus Apeibopsis (Heer). {Cucumites Bowerbank.) Prof Heer 
has referred this genus to the family of TUiacecR, comparing it 
to Apeiba. It is characterized as follows : Fruit capsular, five 
to sixteen-valvate, polyspermous ; seeds small, sub-globose, bise- 
riate in each cell. On tne characters of these fruits, the author 
further remarks: (Flor. tert. Helv., vol. iii, p. 88) "Where the 
bark of the fruit is preserved, it is marked with elongated warts 
and the fruit was externally verrucose. Within, it was probably 
filled with a fleshy matter containing the seeds in small cavities. 
In one specimen, (fig. 20 of Bowerbank) the seeds are placed 
w^ithout order in the central mass ; in another (ibid., figs. 11, 12, 
21, 34,) they appear to be placed in rows along the suture. 
Probably the fruit was divided into as many cells as there are 
furrows marked on the surface ; but the walls were very thin 
and lost within the fleshy mass." 

This description and the remarks of Prof Heer agree well 
enough with what I was enabled to see by cu.Um%^fe« ^1 ^''ost 
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Brandon firuitS; evidently referable to this genus, and by a 
microscopical examination of their internal stnictnie. In the 
American species, the parietal follicle of the capsules appear 
thick and each one is distinct and separated from the other in 
its whole width, from the folding of it at the surface to the su- 
ture with the central axis, also pretty thick. There are thus 
internally six or seven loculi or carpels, separated b^ double 
walls. The seeds, very small indeed (less than one millimeter in 
diameter) and very numerous, fill the cells entirelv and are 
apparently mixed with a fleshy or cellular matter. Those near- 
est to the placenta and of both sides of each cell appear 
placed in rows upon the whole width of the parietes, oeing 
there perpendicular to it^ and more oval or a little longer than 
in the middle of the cells, where they are nearly globose. 
These seeds are enclosed in a yellowish somewhat pellucid en- 
velope, easily separated from them and marked on its inner con- 
cave surface by regular black points (or papillae?). The seeds 
appear also somewnat papiUous or rugosC; just like the outer 
sui^GEice of the fruit The largest specimen of these fruits that I 
have seen is scarcely more than half an inch in diameter, nearly 
exactly globular, or a little elongated or oval. The sur&ce is 
not regularly verrucose, but rather irregularly deeply rucose, 
markea by seven or eight furrows a little elevated on the bor- 
ders, along the line of flexure of the parietal tissue. The ex- 
tremities of the central axis are marked on both sides of the 
fruit by a small round scar, only a little larger at the point of 
attachment 

On the distribution of this remarkable genus, Prof. Heer says 
that it appears at first in the Eocene of England, and takes its 
greatest development in the lower Molasse of tne Tertiary of Swit- 
zerland where four species have been found. It has also been 
found in the lower Miocene of Italy and also in Bohemia, and is 
then apparently lost. From this it would appear that as the 
Brandon deposit, where specimens of this genus are abundant, 
belongs apparently to the Upper Miocene, as will be seen pres- 
ently, this genus has appearea later or persisted longer in America 
than in Europe. The size of our fruit, compared with that of the 
European Apeibopsis, (which have sometimes a diameter of two 
inches) shows that our species are diminutive. Although the 
general form of our specimens is somewhat alike, I think never- 
tneless that we have two species. 

No. 8. Apeibopsis Heerii, sp. nov. (Fig. 181, 182, 183.) Fruit 
globular, deeply grooved or rugose, distinctly marked by seven 
furrowed costal. 

No. 9. Apeibopsis Gaudini, sp. nov. (Fig. 189 and 140.) Fruit 
smaller, oval, depressed on one side ; costae more numerous and 
less marked, surface nearly smooth. 
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It is oa specimens of this last species that my examination 
was made. Thej appear abundant at Brandon bat I have seen 
only three specimens of the former. 

No. 10. Aristolochia CEningensis^ Heer. (Fig. 134.) Fruit cap- 
sular, oval, six-costate, smooth or obscurely transversally rugose. 

I cannot see any difference between our American specimen 
and Heer's figure of this species, except perhaps that the surfiskce 
of the specimen appears somewhat transversally rugose. This 
appearance may be due to the process of maceration. Profl 
Hitchcock's figure in this Journal (loc. cit 1853) is quite the 
same as that of Heer (tab. 100, fig. 11, C. 1866), from a specimen 
of (Eningen. 

No. 11. -imtofocAia cwrvoto, sp. nov. (Fig. 135 and 136.) Fruit 
capsular, small, half an inch long, oval, pointed, marked with 
eight strong costas, somewhat curved on one side. 

No. 12. Aristohchia obscurely sp. nov. (Fig. 137, 138, and 141). 
Fruit capsular, small, one third of an incn in diameter, six or 
seven-costate, globular or a little flattened. 

This species is uncertain. The specimens are not well pre- 
served and I, had not any for anatomical examination. I believe 
nevertheless that it is a specimen of this kind that Prof. Bailey 
has critically examined by a cross section. He found it a six- 
valvedpodj with seeds apparendy flattened. This agrees with the 
structure of the fruit of Artsiolochta. 

No. 13. Sapindus Americanus, sp. nov. (Fig. 142, 143, 144, 
145.) Fruit oval-reniform, either smooth or irregularly rugose, 
depressed or flattened on one side, about half an inch in its 
greatest diameter. 

These fruits have the general form of the fruit of Oocculus 
Indicus or of some fossil species of Pavia. They are smaller 
than the firuits of Pavia and moreover the cross section of one of 
the specimens (fig. 144) shows a fleshy cotyledonous substance 
enclosed in a thick putamen. The fruits also bear a marked 
round scar, showing a point of attachment at the upper end. It is 
not marked in the figure. These characters agree well enough 
with those of Sapindus. The nearest fossil species to that of No. 
13 is Sapindm tignitum Ung., (1. c. pi. 1, page 33, tab. 6, fig. 8 
to 5) from the lignites of Wetterau. 

No. 14. Carpolithes bursce/ormis, sp. nov. (Fig. 146 and 147.) 
Fruit obovate, narrowed at one end, where it bears a rouna 
small cavity, inflated and obtuse at the other end, a little curved 
on one side, smooth. 

I do not know of any fossil species to which this could be 
related. It is pear-shaped, as Prof. Hitchcock describes it; but 
it is a little curved on one side, a character that separates it from 
Lauras, As the specimens are much broken, this curved ap- 
pearance may result firom maceration, and if so, the species would 
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well agree with Lauras princeps Heer, (1. c. vol. ii, page 77, tab. 
89, fig. 176) fix)m the upper tertiary of Europe, especially abim- 
dant at QilningeQ. 

No. 15. Cinnamomum NovoB-Anglioe, sp. nov. (Fig. 148.) Fruit 
small, one sixth of an inch in diameter, globular, enlarged above, 
narrowed below to an obscurely costate point, apparently a bro- 
ken pedicel, smooth. 

I could not discover on the specimen the horizontal stri» 
marked on the figure. The firuit resembles that of a Oinrumo- 
mum, a genus well represented in the different stages of the 
tertiary of Europe. Of nine species described by Pro£ Heer, 
five are found at (Eningen. This genus as it is established by ^ 
same author is also represented in the Tertiary of America. 
Among a small number of fossil leaves collected by Dr. J. Evans 
in the Tertiary of Vancouver, there are specimens of two fine 
species of leaves of Oinnamamum. One other is abundant in 
the strata of the Tertiary of Mississippi (State). 

No. 16. lUicium lignitum, sp. nov. (Fig. 149.) Seed small, one 
eighth of an inch long, oval, pointed, marked at the point by a 
small scar and by a ring on one side, very smooth ana shining. 

I can not but refer this seed to Illicium. It is a little thicker 
and more pointed than that of lUicium anisatum of China; bat 
about the same size and the same form. Two species of IHicium 
are still living in the southern part of the United States (Gray's 
genera, vol. i, pag. 56.) On comparison with the published 
species of fossil plants, our seed is like the one figured by Gop- 
pert, under the general name of Drupa (Mora of Shossnitz, tao. 
26, fig. 34). The tertiary of Shossnitz is of the same age as 
that of (Eningen (Heer, vol. iii, pag. 806). 

No. 17. Drupa rhabdospermaj sp. nov.? (Fig. 150.) Seed small, 
about of the same size and of the same form as the former, 
oval, pointed, or slightly beaked, finely and deeply striated, 
marked under the point by a deep triangular scar. 

These seeds resemble those of Pinus rhxxbdosperma Heer, (voL 
i, pag. 60, tab. 21, fig. 14) from the Miocene of Switzerland. 
The likeness is not enough to prove that our seeds are of the 
same species, or even of the same genus. Analogous forms of 
such small ribbed seeds are found in different genera. The 
putamen is pretty thick, very hard, bony, and in all the speci- 
mens that I have broken the kernel has been destroyed or the 
seed is empty. The kernel is covered with a brownish skin, like 
that enveloping the albumen of the seeds of the Pines. How- 
ever the affinity of these seeds with those of a Pine is rendered 
doubtful by the absence of every trace of a wing in all the 
specimens, six in number, that I have seen. 

No. 18. Garpinus grandis ? Heer (1. c, vol. ii, pag. 40, tab. 72, 
&g. 16.) Nutlet oval, about one eighth of an mch in length, 
i'M)Qd or striated. 
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ave not seen any specimen of this species. Pro£ Hitchcock's 
3 151 is like that of Prof. Heer for this species. Oarpinna 
dts Heer, is from the upper Miocene of Switzerland. 
). 19. I^gumiriosiUs pisijbrmisf Heer (I. c, voL iii, p. 129^ 
L83, fig. 87 to 40.) Seed globose, perfectly smooth, shining, 
ixth of an inch oroad. 

and small seeds like this are found in great ntunber in the 
ary of Europe and have been descriDed under various 
js. The DruptB (fig. 29 and 80 of tab. 26) of GSppert's flora 
lossnitz ; the seeds of Menianthes tertiaria Heer (l. cit, vol. 
rag. 20, tab. 104, fig. 20) ; some species of Podoganium ; 
gonivm Knorrii Heer (vol. iii, pag. 114, tab. 186), a charac- 
ical plant of the upper Miocene of Europe, especiaUy 
dant at (Eningen ; and a number of (karwlimes or undeter« 
d seeds. Though the identity of our Brandon Legumin* 
with that of (Eningen, {L. pisiformts) is far fix)m certain, it 
wever remarkable mat most of those fossil seeds that have 
t the same form bs ours belong to the upper Tertiary. 
>. 20. Nyssa complanata^ sp. nov. (Fig. 168.^ Fruit oval, a 
fla^ned, bicostate with a deep furrow in tne middle, 
ds species particularly resemoles Nifssa Vertumni Une., 
, pL p. 16, tab. 8, fig. 19 and 20) from the lignites of the 
e. 

>. 21. Nyssa microcarpOj sp. nov. (Fig. 164.) Fruit oval, 
ely compressed, regularly nbbed, short, 
g. 155 is longer; the point of the specimen is obliquely 
en and thus its form can not be seen. It is perhaps some 
: species of the same genus. Our No. 21 is related to Nyssa 
ha/roma Ung., (loc. cit, p. 16, tab. 8, fig. 15 and 18,) a species 
from the lignites of Vetteravia. 

5. 22. Nyssa Icevigata, sp. nov. (Fig. 156.) Fruit cylindrical- 
obtuse at one end, abruptly cut at the other, smooth; 
le position of these fruits, as they are figured and their form, 
1 immediately the general appearance of the fruits of Nyssa 
ifhra. The ukeness is still greater in comparing dry drupes 
lis species with the fossil specimens. The thick putamen of 
) Nyssce is well adapted for preservation in the lignites. 
3gh our fossil species is related to the living Nyssa muUiflora^ 
Bfers by the size of the nutlets and the absence of striae. 
0. 23. Carpoliihes vmosus ? Sternberg (Vers., vol. ii, pag. 208, 
58, fig. 18 to 20.) Fruit oval, about one inch long, irregu- 
and deeply sulcate and veined (fig. 157 to 160). 
lis is apparently a Carya. But the likeness with the species 
ished by Sternberg, under the above name, is too great to 
lit a separation. Some pieces of the putamen, figured 159 
160, have about the same thickness as that of Carya oUvcb- 
is^ and are marked on the inner surfiEice by irregularly cx^^ieaR^ 
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wrinkles like those of the Carya. This CcarpMhm venasut ib a 
species of the lignites of Bohemia. 

To close this examination, I hare still to mention a piece of 
the wood found in the lignites of Brandon. This wood, some- 
what hardened and blackened, is still in a good state of preser- 
yation. It is soft enough to be cut with a knifei or at least eanlj 
broken, and on a section, it shows evidentlj tke character of a 
Dicotyledonous wood. It cannot be specifically determined, of 
course ; but it looks like the wood of a Jvglans or a Qtrya. 

Before I had had an opportunity of examining the fossil frmts 
of Brandon, and judging only mm the drawings and descrip- 
tions published by P^l Hitchcock Q. c.) I had, in a letter to 
Prof. J. D. Dana, given the opinion that the Brandon ligmtes 
were of the same age as the upper Tertiary deposits of (Eningen. 
This opinion is fully confirmea by all that has been said aKnre 
of the relation of those fruits with species of QSningen. It is 
true that the identity of species is not ascertained; but this^ of 
course, can not be expected; and it ia enough that the greatest 
number of the Branaon species are more generally related to 
species of (Eningen, than to species of any other sta^e of the 
Tertiary, to authorize the above conclusion and to render it 
credible. 

It is to be regretted that the fossil flora of the Tertiary of 
Mississippi is not better known. I have indeed found below 
Columbus, Ky., some specimens of firuits of a Oarpmita and of a 
Oarya, this last referable to Oarya oUvo^ormiSj in the chalk 
banks, overlaid bv ferruginous conglomerate. And in some red 
shales, received m>m Mississippi, I have found the firuit of a 
FoffuSj resembling Fagua Jemiginea if not identical with it. 
These data are too scanty to afford a point of comparison. But 
judging fix>m the position of the ligmtes of Bnmaon, or rather 
from the nature of the strata overlying it, as it is described in 
Prof Hitchcock's paper, I must believe that they are of the 
same aae as the upper lignite formation that extends on both 
sides of the Mississippi, and which I had opportuni^ to explore 
in Arkansas, in company with mv friend Prof. K T. Ck>x. His 
general section of the Tertiary (H Dallas county, Arkansas, pre- 
sents in an exact manner a resum^ of a number of local seo 
tions of that countrv. It is mven in detail in the €^lo^cal 
Beport of Arkansas by Dr. D. Dale Owen (vol. ii, p. 410) thus :— 

Chnerai Section of the Tertiary o/DaUaa county, Arkansas. 

Waterworn pebbles and gravel cemented by ferruginous eon* 
glomerate. 

Place of fossil, generally silicified wood. 

Bed sandy clay, sometimes containing good iron ore and fo* 
ruginous sandstone, the last much fluted. 

Light colored sand. 
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Upper lignite bed. 

Asb -colored sandy clay. 

Plastic potter clay« 

Lower ngnite. 

Tbe Copperas blafb in St Francis county, Ark., (same report, p. 
418) show a section much like the above. A number of sections 
of the (Geological report of Mississippi, by Dr. Eug. W. Hilgard, 
especially that of page 118, may be compared also with those of 
the strata accompanying the lignite deposit of Vermont All 
show the same characters, viz., lignitic strata overlaid at some 
distance by strata of iron-ore or deposits of various kinds 
charged with iron. I know that it is stul a question if all these 
lignite strata of the Mississippi shores, which 1 consider as upper 
tertiary, belong to the same age. Palseontoloffy only can decide, 
when sufficient materials are collected. I wiU only remark that 
the lignites of Lauderdale, Miss., presenting with their accom- 
panyinK strata a section resembling the above, are placed by Dr. 
Hilgara near the base of the tertiary, while their fossil plants 
show the greatest affinity with species of our time and are ap- 
parently of as recent an epoch as the firuits of Brandon, Yt 

Colnmboiy Ohio, Sept 18, 1861. 



Art. XL. — Thtrfy-First (hngress ofihe British Association far the 
Advancement o^ Science — tviih extracts from the Address of Mr. 
Fairbaim at t/ie opening. 

This Congress assembled at Manchester on the 5th of Septem- 
ber, and appears to have exceeded all others before held in the 
numbers present — in the amount of general and local subscrip- 
tions, (upon which the efficiencjr of the Association in promoting 
investigations mainly depends) in the value and number of the 
papers read, in the interest of the personal discussion, and in the 
excellence and variety of the evening discourses. Among the 
lectures we remark as of special interest the Astronomer Boyal's 
(Airy) discourse on the eclipse of the sun ; and Prof. Miller's 
lecture on the Spectrum Analysis. 

The two subjects which commanded most general attention 
amon^ those brought forward, were the Origin of Man, and Iron 
Plated Ships. The observations of Prof. Owen we shall publish 
as soon as they are received — ^those of Mr. Fairbairn we quote 
from his address. 

The next meeting of the Association is to be held at Cam- 
bridge, when etiquette will probably require His Boyal Highness 
the Prince of Wales to take tbe chair, who with such Vice 
Presidents as Dr. Whewell, Prof. Airy and Prof. Sedgwick will 
doubtless do honor to the Boyal prerogative. 
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The sums recommended for special researclies the coming year 
amounted to 2,8682. against 1,8952. last year. An Index to the 
Reports is in course of preparation, for which we observe an 
appropriation of 6002. 

We copy firom the London Athenseum the following extracts 
from: — 

The Address of the PresidenU 

^ Oentlemen of the British Association^ — ^Ever since my election to the 
high office I now occupy I have been deeply sensible of my own nnfitnen 
for a post of so madh distinction and responsibility ; and when I call to 
mind the illustrious men who have preceded me m this chair, and see 
around me so many persons much better qualified for the office than my- 
self, I feel the novelty of my position ana unftngned embarrassment in 
addressing you« I should however, very imperfectly discharge the duties 
which devolve upon n^e, as the successor of the distinguished nobleman 
who presided oyer the meetings of last year, if I n^lected to thank you 
for tl^e honorable position in which you have placed me, and to expreas 
at the outset my gratitude to those valued friends with whom I have been 
united for many years }n the labors of the Sections of this Association, 
and from whoni I have invariably received every mark of esteem." 

^*A careful perusal of the history of this Association will demonstrate 
that it was the first, and for a long time the only institution which brought 
together for a common object the lean^ed Professors of our Universities 
and the workers in practical science. These periodical rhinions have 
beeQ jof incalculable benefit in giving to practice that soundness of princi- 
ple and certainty of progressive iniprovement which can only be obtained 
by the accurate study of science and its application to the arts. On the 
other hand, the men of actual practice have reciprocated the benefits thia 
received from theory, in testing by actual experiment deductions which 
w,ere doubtful and rectifying those which were erroneous. Guided by an 
extended experience, and exercising a sound and disciplined judgment, 
they have onen corrected theories apparently accurate, but nevertheless 
founded on incomplete data or on fsdse assumptions inadvertently intro- 
duced. If the Bntish Association had effected nothing more than the 
removal of anomalous separation of theory and practice, it would have 
gained imperishable renown in the benefit thus conferred. Were I to 
enlarge on the relation of the achievements of science to the comforts and 
enjoyments of maf^, I shcHild have to refer to the present epoch as one of 
the most important in the history of the world. At no former period did 
science contribute so much to the uses of life and the wants of societj. 
And in doing this }i has only been fulfilling that mission which Bacon, 
the great father of n^odem science, appointed for it, when he wrote tha,t 
^ the legimate goal of the sciences is the endowment of human life with 
new inventions and riches," and when he sought for a natural philosophj 
which, not spending its energy on barren disquisitions, ** should be opers- 
tive for the benefit and endowment of roanlpnd." Looking, then, to the 
fact that, while in our time aU the iK^iences have yielded tnis fruit, engi- 
neering science, with which I have been most intimately connect^ h» 
preSmminently advanced the power, the wealth, and the comforts of mio* 
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kind, I shall probably best discharge the duties of the ofiSce I have the 
honor to fill by stating, as briefly as possible, the more recent scientific 
discoyeries 'which haye so influenced the relations of social life. I shall, 
therefore, not dwell so much on the progress of abstract science, important 
as that is, but shall rather endeavor briefly to examine the applications 
of science to the useful arts, and the results which have followed, and are 
likely to follow, in the improvement of the condition of society." * * * 

"• In attempting to notice those branches of science with which I am 
but imperfectly acquainted, I shall have to claim your indulgence. This 
Association, as you are aware, does not confine its discussions and inyes- 
tigations to any particular science ; and one gr^t advantage of this is, 
that it leads to the division of labor, irhile the attention each department 
receives, and the harmony with which the plan has hitherto worked, afibrd 
the best guarantee of its wisdom and proof of its success." * * * 

* * ^Our knowledge of the physical constitution of the central 
body of our system seems likely, at the present time, to be much increased. 
The spots on the sun's disc were noticed by Galileo and his contemporaries, 
and enabled them to ascertain the time of its rotation and the inclination 
of its axis. They also oorrectiy inferred, from their appearance, the exist- 
ence of a luminous envelope, in which funnel-shaped depressions revealed 
a solid and dark nucleus. Just a century ago, Alexander Wilson indica- 
ted the presence of a second and less lummous envelope beneath the outer 
stratum ; and his discovery was confirmed by Sir William Herschel, who 
was led to assume the presence of a double stratum of clouds, the upper 
intensely lummous, the lower grey, and forming the penumbra of the 
spots. Observations during eclipses have render^ probable the supposi- 
tion that a third and outermost stratum of imperfect transparency incloses 
concentrically the other envelopes. Still more recently, the remarkable 
discoveries of Eirchoff and Bunsen require us to believe that a solid or 
liquid photosphere is seen through an atmosphere containing iron, sodium, 
lithium, and other metals in a vaporous condition. We must still wait 
for the application of more perfect instruments, and especially for the 
careful registering of the appearances of the sun by the photoheliograph 
of Sir John Herschel, so ably employed by Mr. Warren De La Bue, Mr. 
Welsh, and others, before we can expect a solution of all the problems 
thus si^B^gested. 

** Guided by the same principles which have been so successful in 
astronomy, its sister science, Magnetism, emerging from its infancy, 
has of late advanced rapidly in that stage of development which is 
marked by assiduous and systematic observation of the phenomena, by 
careful analysis and presentation of the facts which they disclose, and by 
the grouping of these in generalizations, which, when the basis on which 
they rest shall be more extended, will prepare the way for the conception 
of a general physical theory, in which all the phenomena shall be com- 
prehended, wnile each shall receive its separate and satisfactory explana- 
tion. It is unnecessary to remind you of the deep interest which the 
British Association has at all times taken in the advancement of this 
branch of natural knowledge, or of the specific recommendations which, 
made in conjunction with the Royal Society, have been productive of such 
yariow and important results. To refer but to a single instance : we 
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have seen those magnetio distarbanceB, to myiterioiis in (bm origin and 
•o extensive in simultaneous prevalenoe, — andwhich, less than twentjr 
years ago, were designated by a term spedally denoting that thor lawi 
were wholly unknown, — traced to laws of periodical recurrenoet rerealing, 
without a doubt, their origin in the centnd body of our ayatem, l^ 
inequalities which hare for ueir respective periods the solar day, the soltf 
year, and, still more remarkably, and until lately unsuspected, solar cyds 
of about ten of our terrestrial years, to whose existence they bear testimo- 
ny in conjunction with the solar spots ; but whose nature and causes are 
in all other respects still wrapped in entire obscurity. We owe to General 
Sabine, especially, the Recognition and study of these and other solsr 
magnetic influences, and of the magnetio influence of the moon similsrlj 
attested by concurrent determinations in many parts of the globe, which srs 
now held to constitute a distinct branch of this science, not inappropriatdj 
named ^ celestial," as distinguishe<^ from purely terrestrial magnetism." 

^^ We ought not in this town to forget that the very rapid advance whieh 
has been made in our time in Chemistry is due to Uie law of equivaleots, 
or Atomic Theory, first discovered by our townsman, John Dalton. Since 
the development of this law, its progress has been unimpeded, and it has 
had a most direct bearing on the comforts and enjoyments of \ihJ* * * * 

^ The largest developments of chemistry, however, have been in con- 
nexion with the useful arts. What would now be the condition of calico- 
printing, bleaching, dveing, and even agriculture itself if they had been 
depriv^ of the aid of theoretic chemistry f For example, aniline— fiist 
discovered in coal tar by Dr. Hoffman, who has so admirably devdoped 
its properties — is now most extensively used as the basis of red, bine, 
violet, and green dyes. This important discovery will probably in a few 
years render this country independent of the world for dye stufis ; and it 
is more than probable that Ekigland, instead of drawing her dye stuft 
from foreign countries, may herself become the centre from which all the 
world will be supplied. It is an interesting fact that at the same time, in 
Another branch of this science, M. Toumet has lately demonstrated that 
ihe colors of gems, such as the emerald, aqua-marina, amethyst, smoked 
rock-crystal, and others, are due to volatile hydro-carbons, first noticed by 
Sir David Brewster in clouded topaz, and that they are not derived from 
metallic oxyds, as has been hitherto believed. Another remarkable ad- 
vance has recently been made by Bunsen and Eirchoff in the application 
of the colored rays of the prism to analytical research. We may consider 
their discoveries as the commencement of a new era in analytical chemis- 
try, from the extraordinary facilities they afford in the oualitative detection 
of the minutest traces of elementary bodies. The value of thia method 
has been proved by the discovery of die new metals, ccuium and rubidium^ 
by M. Bunsen ; and it has yielded another remarkable result in demoor 
strating the existence of iron and six other known metals in the sun. In 
noticing the more recent discoveries in this important science I must not 
pass over in silence the valuable light which chemistry has thrown upoa 
the composition of iron and steel. Although Desprets demonstrated 
many years ago that iron would combine with nitrogen, yet it was not 
until 1857 that Mr. C. Binks proved that nitrogen is an essential element 
of steel ; and more recently M. Caron and M« Fr6my have farther elaci- 
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dated this subjeot; the former showing that cyanogeD, or cyanid of am- 
moninm, is the essential element which converts wrought iron into steel ; 
the latter combining iron with nitrogen through the medium of ammo- 
nia, and then oonverting it into steel by bringing it at the proper tem- 
perature into contact wiu common coal gas. There is little doubt that in 
a few years these discoyeries will enable Sheffield manufacturers to replace 
their present uncertain, cumbrous, and expensive process by a method at 
onoe simple and inezpensiTe, and so completely under control as to admit 
of any required degree of conversion being obtained with absolute cer- 
tainty. Mr. Grace Calvert, also, has proved that cast iron coDtains nitro- 
gen, and has shown that it is a definite compound of carbon and iron, 
mixed with various proportions of metallic iron, according to its nature. 
Before leaving chemical science, I must refer to the interesting discovery 
by M. Deville, by which he succeeded in rapidly melting thirty-eight or 
forty pounds of platinum — a metal till then considered almost infusible. 
This discovery will render the extraction of platinum from the ore more 
perfect, and, by reducing its cost, will greatly fiMsilitate its application to 
thearta." 

** It is littUe more than half a century since geology assumed the dis- 
tinctive character of a science. Taking into consideration the aspects of 
nature in different epochs of the history of the earth, it has been found 
that the study of the changes at present going on in the world around us 
enablea us to understand ue past revolutions of the globe, and the con- 
ditiona and circumstances under which strata have been formed and or^ 
ganio remains embedded and preserved. The geologist has increasingly 
tmded to believe that the changes which have taken place on the face of 
the globe, from the eariiest times to the present, are the result of agencies 
still at work. But while it is his high office to record the distribution of 
life in past ages, and the evidence of physical changes in the arrangement 
of land, and water, bis results hitherto nave indicated no traces of its be- 
ginning, nor have they afforded evidence of the time of its future dnra- 
tioii. Geology has been indebted for this progress very largely to the 
investigations (^ Sedffwick and the writings of Sir Charles Lyell.** * * 

** It IS well known Siat the temperature increases as we descend through 
the earth's crust, from a certain point near the surface, at which the tem- 
perature is constant In various mines, borings, and artesian wells the 
temperature has been found to increase about one degree Fahrenheit for 
every sixty or sixty-five feet (^ descent In some carefully conducted experf- 
menta during the sinking of Dukinfield Deep Mine — one of the deepest 
pits in this country — it was found that a mean increase of about one de- 
gpree in seventy-one feet occurred. If we take the ratio thus indicated, 
and assume it to extend to much greater depths, we should reach at twe^ 
and a half miles f^om the sur&ce strata at the temperature of boiliaj^ 
water ; and at depths of about fifty or sixty miles the temprature would 
be sufficient to melt, under the ordinary pressure of the atmosphere, the 
hardest rocks. Reasoning from these facts, it would appear that the 
mass of the globe, at no great depth, must be in a fluid state. But thia 
deduction requires to be modified by other considerations, namely, the 
infinenoe of pressure on the fusing point, and the relative conductivity of 
the rocks which form the earth's crust To solve these questions a seriea 
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of important oxperimentfl were instituted by Mr. Hopkins, in the proM- 
otttion of which Dr. Joule and myself took part; and after a lonf and 
laborious investigation it was found that the temperature of fluidity in- 
creased about one degree Fahrenheit for every nve hundred pounds of 
pressure in the case of spermaceti, beeswax, and other similar anbetancei. 
However, on extending these experiments to leas compressible subetanoo, 
such as tin and barytes, a similar increase was not observed. But this 
series of experiments has been unavoidably interrupted ; nor is the seriss 
on the conductivity of rocks entirely finished. Until they have been 
completed by Mr. Hopkins, we can only make a partial use of them in 
forming an opinion of the thickness of the earth's solid crusL Judging, 
however, alone from the greater conductivity of the igneous loclo, ws 
may calculate that the tbi<»mess cannot possibly be leas than nearly three 
times as great as that calculated on the usual suppositions of the oonduo- 
tive power of the terrestrial mass at enormous depths being no greater 
than that of the superficial sedimentary beds. Other modes of investi- 
gation which Mr. Hopkins has brought to bear on this question appear 
to lead to the conclusion that the thickness of the earth's crust is miicii 
greater even than that above stated. This would reauire us to asBome 
that a part of the heat in the crust is due to superncial and external 
rather than central causes. This does not bear directly against the doc- 
trine of central heat, but shows that onlv a part of the increase of tem- 
perature observed in mines and deep wells is due to the outward flow of 
that heat." * * * 

** Two other branches of scientific research, Geography and Ethnologjr, 
have for some years been united, in this AssociaticMi, in one Section, and 
that probably the most attractive and popular of them alK We are mneh 
indebted to Sir Roderick Murchison, among other members of the Asso- 
ciation, for its continued prosperity, and the high position it has attained 
in public estimation. The spirit of enterprise, courage and perseveranos 
displayed by our travellers in all parts of the world have been powerfully 
stimulated and well supported bv the Royal Geographical Society ; and 
the prominence and rapid publicity given to discoveries by that body 
have largely promoted geographical research. In Physical Geography, 
the late Baron von Humboldt has been one of the largest contributon, 
and we are chiefly indebted to his personal researches and numerous 
writings for the elevated position it now holds among the sciences. To 
Humboldt we owe our knowledge of the physical features of Central and 
Southern America. To Parry, Sir James Roas and Scoresby we are in- 
debted for discoveries in the Arctic and Antarctic regions. Geography 
has also been advanced by the first voyage of Franklin down the Copper 
Mine River, and alon^ the inhospitable shores of the Northern seas, aa 
far as Point Tumagain ; as also by that ill-£ated expedition in search of 
a northwest passage, followed by others in search of the unfortunato m^ 
who perished in tneir attempt to reach those ice-bound regions, so often 
stimulated by the untiring energy of a high-minded woman. In addi- 
tion to these, the discoveries of Dr. Livingstone in Africa have opened to 
us a wide field of future enterprise along the banks of the Zambesi and 
its tributaries. To these, we may add the explorations of Capt Burton 
in the same continent, and those also by Capt Speke and Capt Grant of 
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B hitherto unknowD region, in which it has been suggested that the 
White Nile has its source, flowing from one of two immense lakes, up- 
wards of 800 miles long by 100 broad, and situated at an elevation of 
4,000 feet abore the sea. To these remarkable discoveries I ought to add 
an honorable mention of the sagacious and perilous exploration of Cen- 
tral and Northern Australia by Mr. M'Douall Stuart 

Having glanced, however imperfectly, at some of the most important 
branches of sci^ce which engage the attention of Members of this Asso- 
ciation, I would now invite attention to the Mechanical Sciences, with 
which I am more fiuniliarly acquainted. They may be divided into The- 
oretical Mechanics and Dynamics, comprising the conditions of equilib- 
rium and the laws of motion ; and Applied Mechanics, relating to the 
oonstmction of machines. I have already observed that Practice and 
Theory are twin sisters, and must work together to insure a steady pro- 
gress in mechanical art Let us, then, maintain this union as the best 
sod safest basis of national progress^ and, moreover, let us recognize it as 
one of the distinctive aims of the annual riunions of this Ajssociation. 
Daring the last century, the science of Applied Mechanics has made 
itrides which astonish by their magnitude ; but even these, it may rea- 
lonably be hoped, are but the promise of future and more wonderful 
mlargements. I therefore propose to offer a succinct history of these 
improvements, as an instance of the influence of scientific progress on the 
well-being of society. I shall take in review the three chief aids which 
engineering science has afforded to national progress, — namely, canals, 
steam navigation and railways ; each of which nas promoted an incalcu- 
lable extension of the industrial resources of the country. One hundred 
years ago, the only means for the conveyance of inland merchandise 
were the packhorses and wagons on the Uien imperfect highways. It 
was reserved for Brindley, Smeaton and others to introduce a system of 
canals, which opened up facilities for an interchange of commodities at a 
dieap rate over almost every part of the country. The impetus given to 
bdustrial operations by this new system of conveyance induced capitalists 
to embark m trade, in mining, and in the extension of manu&ctures in 
almost every district These improvements continued for a series of 
years, until the whole country was intersected by canals, requisite to 
meet the demands of a greatly extended industry. But canals, however 
well adapted for the transport of minerals and merchandise, were less 
raited for the conveyance of passengers. The speed of the canal boats 
seldom exceed from 2^ to 3 miles an hour ; and, in addition to this, the 
projectors of canals sometimes sought to take an unfair advantage of the 
Act of Parliament, which fixed the tariff at so much per ton per mile, by 
sdopting circuitous routes, under the erroneous impression that mileage was 
s consideration of greai importance in the success of such undertMcings. 
It is in consequence of shortsighted views and imperfect legislation that 
we inherit the numerous curves and distortions of our canal system." * * 
*^ Scarcely had the canal system been fully developed when a new 
means of propulsion was adopted — namely, steam. I need not recount to 
you the enterprise, skill and labor that have been exerted in connection 
with steam navigation. You have seen its results on every river and 
sea ; results we owe to the fruitful minds of Miller, Sjonington, Fulton, 
Am. Joub Sci.— Sboond Sbbibs, Vol. XXXII, No. 96.^Nov., 1861. 
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and Henry Bell, who were the pioneers in the great march of progrm 
Viewinff the past, with a knowledge of the present and a prospect ci the 
future, It is difficult to estimate sufficiently the benefits that hare been 
conferred by this application of mechanical science to the purposes of 
navigation. Power, speed, and certainty of action hare been attained 
on the most gigantic scale. The celerity with which a modem steamer, 
with a thousand tons of merchandise and some hnndreda of human 
beings on board, cleaves the water and pursues her coarse far surpssseB 
the most sanguine expectations of a quarter of a century ago, and indeed 
almost rivals the speed of the locomotive itself. Previous to 1812 onr 
intercourse with foreign countries and with our colonial poasessioos de- 
pended entirely upon the state of the weather. It was only in favorsble 
seasons that a passage was open, and we had often to wait daya, or evei 
a week, before Dublin could be reached from Holyhead. Now this dis- 
tance of sixty-three miles is accomplished in all weathers in little moie 
than three hours. The passage to America used to occupy six weeks, or 
two months ; now it is accomplished in eight or nine days. The pansgs 
round the Cape to India is reduced from nearly half a year to less thsns 
third of that time, while that country may be reachea by the overiind 
route in less than a month. 

^ These are a few of the benefits derived from steam navigatioo, and, 
as it is yet far from perfect, we may reasonably calculate on still greiter 
advantages in our intercourse with distant nations. I will not here enter 
on the subject of the numerous improvements which have so rapidly sd- 
vanced the progress of this important service. SufSce it to obaerve that 
the paddle-wheel system of propulsion has maintained its superiority 
over every other method yet adopted for the attainment of speed, as by 
it the best resulu are obtained with the least expenditure of power. In 
ships of war the screw is indispensable, on account of the security it 
afibrds to the engines and machinery, from their position in the hM 
below the water line, and because of the facility it oflfers in the use of 
sails, when the screw is raised from its position in the well to a recess ii 
the stern prepared for that purpose. It is also preferable in ships which 
require auxiliary power in calms and adverse winds, so as to expedite the 
voyage and affect a considerable saving upon the freight. 

*'The public mind had scarcely recovered itself from the changes wbick 
steam navigation had caused, and the impulse it had given to commeroe, 
when a new and more gigantic power of locomotion was inaugurated. 
Less than a quarter of a century had elapsed since the first ateamboats 
floated on the waters of the Hudson and the Clyde, when the achieve- 
ments thence resulting were followed by the application of the same 
agency to the almost superhuman flight of the locomotive and its attend- 
ant train. I well remember the competition at Rainhill in 1830, and the 
incredulity everywhere evinced at the proposal to run locomotives at 30 
miles an hour. Neither George Stephenson himself, nor any one else had 
at that time the most distant idea of the capabilities of the railway system. 
On the contrary, it was generally considered impossible to exceed 10 or IS 
miles an hour ; and our present high velocities, due to high-pressore 
steam and the tubular system of boilers, have surpassed the most san- 
guine expectations of engineers. The sagacity of George Stephenson st 
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mce seized upoD the suggeBtions of Henry Booth, to employ tubular 
x>ilera; and, that, united to the blast-pipe, previously known, has been the 
means of affecting all the wonders we now witness in a system that has 
lone more for the development of practical science and the civilization of 
nan than any discoveiy since the days of Adam." * * * 

Want of space compels us to pass Mr. Fairbaim's very inter- 
sstiDg remarks on the nistory of the steam engine and the man- 
afiu^tiiring industry of Great Britain. 

** I might greatly extend this description of our manufacturing indus- 
\ryt but I must for the present be brie^ in order to point out the depend- 
Boce of all these improvements on the iron and coal so widely distributed 
unong the mineral treasures of our island. We are highly favored in 
the abundance of these minerals, deposited with an unsparing hand by 
the great Author of Nature, under so slight a covering as to brin^ them 
within reach of the miner's art To them we owe our present high state 
of perfection in the useful arts; and to their extended application we may 
lafely attribute our national progress and wealth. So that, looking to 
the many blessings which we daily and hourly receive from these sources 
ilone, we are impressed with devotional feelings of gratitude to the Al- 
mighty for the manifold bounties He has bestowed on us. Previously to 
the inventions of Henry Cort, the manufacture of wrought iron was of 
the most crude and primitive description. A hearth and a pair of bel- 
lows was all that was employed. But since the introduction of puddling, 
the iron-masters have increased the production to an extraordinary extent, 
down to the present time, when processes for the direct conversion of 
wrought iron on a large scale are being attempted. A consecutive series 
of chemical researches into the different processes, from the calcining of 
the ore, to the production of the bar, carried on by Dr. Percy and others, 
has led to a revolution in the manuafcture of iron ; and although it is at 
the present moment in a state of transition, it nevertheless requires no 
very rreat discernment to perceive that steel and iron of any required 
tenaeitv will be made in the same furnace, with a facility and certainty 
never before attained. This has been effected to some extent by im- 
provements in puddling; but the process of Mr. Bessemer — first made 
Known at the meeting of this Association in Cheltenham — affords the 
highest promise of certainty and perfection in the operation of converting 
the melted pig direct into steel or iron, and is likely to lead to the most 
important developments in this manufacture. These improvements in 
the production of the material must, in their turn, stimulate its applica- 
tion on a larger scale and lead to new constructions. 

In iron shipbuilding an immense field is opening before us. Our 
wooden walls have to all appearances seen their last days ; and as one of 
the early pioneers in iron construction, as applied to shipbuilding, I am 
highly gratified to witness a change of opinion that augurs well for the 
securities of the liberties of the countrv. From the commencement of 
iron shipbuilding in 1830 to the present time, there could be only one 
opinion among those best acquainted with the subject, namely, that iron 
must eventually supersede timber in every form of naval construction. 
The large ocean steamers, the Himalaya, the Persia, and the Great £ast» 
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ern, abundMitly show ivhat can be done with iron, and we haye only to 
look at the new system of casiDg ships with armor plates, to be oonvinoed 
that we can no longer build wooden yessels of war with saftey to our 
naval superiority and the best interests of the country. I gvfe no opin- 
ion as to the details of the reconstruction of the navy — that is reserved 
for another place— but I may state Uiat I am fully persuaded that the 
whole of our ships of war must be rebuilt of iron, and defended with iron 
armor calculated to resist projectiles of the heaviest descriptioii at hiffh 
velocities. In the early stages of iron shipbuilding, I believe I was the 
first to show, by a long series of experiments, the superiority of wrought 
iron over every other description of material in security and strength, 
when judicially applied in the construction of shipe of every chtaa 
Other considerations, however, affect the question of vessels of war; and 
although numerous experiments were made, yet none of the targets wera 
on a scale sufficient to resist more than a 6-pounder shot. It was reserved 
for our scientific neighbors, the French, to introduce thick iron plates as 
a defensive armor for ships. The success which has attended the ad<»- 
tion of this new system of defence affords the prospect <^ invulnerable 
ships of war, and hence the desire of the government to remodel the 
Navy on an entirely new principle of construction, in order that we msj 
retain its superiority as the great bulwark of the nation. A committee 
has been appointed l^ the war-office and the admiralty hr the purposs 
of carrying out a scientific investigation of the subject, so as to determine^ 
first, the best description of material to resist projectiles ; eecondly, the 
best method of fastening and appljring that material to the aides of ihipi 
and land fortifications ; and, lastly, the thickness necessaiy to resist toe 
different descriptions of ordnance. 

** It is asserted, probably with truth, that whatever thickoess of plates 
is adopted for casing ships, guns will be constructed capable of destroy- 
ing them. But their destruction will even then be a work of time, and 
I believe, from what I have seen in recent experiments, that with proper 
armor it would require, not only the most powerful ordnance, but also a 
great concentration of fire, before fracture will ensue. If this be the 
case, a well-constructed iron ship, covered with sound plates of the proper 
thickness, firmly attached to its sides, will, for a considerable time, resist 
the heaviest guns which can be brought to bear against it, and be practi- 
cally shot-proof. But our present means are inadequate for the produc- 
tion of large masses of iron, and we may trust that, with new tools and 
machinery, and the skill, energy, and perseverance of our manu&cturera, 
every difficulty will be overcome, and armor plates produced which will 
resist the heaviest existing ordnance. The rifling of heavy ordnance^ the 
introduction of wrought iron, and the new principle of construction with 
strained hoops, have given to all countries the means of increasing eno^ 
mously the destructive power of their ordnance. One of the results of 
this introduction of wrought iron and correct principles of manufacture, 
is the reduction of the weight of the new guns to about two- thirds the 
weight of the older cast-iron ordnance. Hence follows the &cility with 
which guns of much greater power can be worked, while the range and 
precision are at the same time increased. But these improvements can- 
not be confined to ourselves. Other nations are increasing the power and 
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imge of their artillery in a similar d^ee, and the energies of the na- 
tion muBt, therefore, be directed to maintain the soperiority of onr navy 
in armor as 'well as in armament'' * « * 

** Among the changes which have large contribnted to the comfort and 
enjoyment of life, are the improvements in the sanitary condition of 
towns. These belong probably to the province of social rather than me- 
chanical science ; but I cannot omit to notice some of the great works 
that have of late years been constructed for the supply of water and for 
the drainage of towns. In former days 10 gallons of water to each per- 
son per day was considered an ample allowance. Now, 80 gallons is 
mnch nearer the rate of consumption. I may instance the water-works 
<^ this city and of Liverpool, each of which yield a supply of from 20 
to 30 gallons of water to each inhabitant. In the former case the water 
is collected from the Cheshire and Derbyshire hills, and after being con- 
veyed in tunnels and aqueducts a distance of 10 miles to a reservoir, 
where it is strained and purified, it is ultimately taken a further distance 
of eight miles in pipes, in a perfectly pure state, ready for distribution. 
The greatest undertaking of this kind, however, yet accomplished is that 
by vmich the pure waters of Loch Katrine are distributed to the city of 
Glasgow. This work, recently completed by Mr. Bateman, who was 
also the constructor of the water worla of this city, is of the most gigan- 
tic character, the water being conveyed in a covered tunnel a distance of 
27 miles through an almost impassable country to the service reservoir, 
about eight miles from Glasgow. By this means 40 million gallons of 
water per day are conveyed through the hills which flank Ben Lomond, 
and after traversing ,the sides of Loch Chon and Loch Aird, are finally 
discharged into the Mudgdock Basin, where the water is impounded for 
distribution. We may reasonably look forward to an extension of simi- 
lar benefits to the metropolis, by the same Engineer, whof e energies are 
now directed to an examination of the pure fountain of Wales, from 
whence the future supply of water to the great city is likely to be de- 
rived. A work of so cpgantic a character nay be looked upon as prob- 
lematical, but when it is known that bix or seven millions of money would 
be snfiScient for its execution, I can see no reason why an undertaking of 
so much consequence to the health of London should not ultimately be 
accomplished.'' ♦ * * 

** A brief allusion must be made to that marvellous discovery which 
has given the present generation the power to turn the spark of heaven 
to the uses of speech ; to transmit along the slender wire for a thousand 
miles a current of electricity that renders intelligible words and thoughts. 
This wonderful discovery, so familiar to us, and so useful in our commu- 
nications to every part of the globe, we owe to Wheatstone, Thompson, 
De la Rive, and others. In land telegraphy the chief difficulties have been 
surmounted, but in submarine telegraphy much remains to be accom* 
plished. Failures have been repeated so often as to call for a commission 
on the part of Government to inquire into the causes, and the best means 
of overcoming tho difficulties which present themselves. I had the honor 
to serve on that commission, and I believe that from the report, and mass 
of evidence and experimental research accumulated, the public will derive 
very important information. It is well known that three conditions an 
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ewential to suooeae in the construction of ocean telegraphs — ^perfect infa- 
lation, external protection, and appropriate apparatus for laying the caKle 
safely on its ocean bed. That we are far from having succeeded in ful- 
filling these conditions is evident from the fact that out of 12,000 miles 
of submarine cable which have been laid since 1851, only 3,000 miles 
are in actual working order ; so that three-fourths may be considered as 
a failure and loss to the country. The inbulators hitherto employed are 
subject to deterioration from mechanical violence, from chemical decom- 
position or decay, and from the absorption of water ; but the last circum- 
stance does not appear to influence seriously the durability of cables. 
Electrically, india-rubber possesses high advantages, and, next to it, 
Wray^s oompouud and pure gutta percha far surpass the commercial 
gutta percha hitherto employed ; but it remains to be seen whether the 
mechanical and commercial difficulties in the employment of these new 
materials can be successfully overcome. The external projecting covering 
is still a subject of anxious consideration. The objections to iron wire 
are its weight and liability to corrosion. Hemp has been substituted, 
but at present with no satisfactory result All these diflSculdes, together 
with those connected with the coiling and paying out of the cable, will 
no doubt yield to careful experiment and the eraplovment of proper iu- 
atruments in its construction, and its final deposit on the bed of the ocean. 
Irrespective of inland and international telegraphy, a new system of com- 
munication has been introduced by Pro! Wheatstone, whereby interooune 
can be carried on between private families, public offices, and the worb 
of merchants and manufacturers. This application of electric currents 
cannot be too highly appreciated, firom its great efficiency and compara- 
tively small expense. To show to what an extent this improvement has 
been carried, 1 may state that 1,000 wires in a perfect state of insulation, 
may be formed into a rope not exceeding half an inch in diameter." * * 



Akt. XLI. — Note on a Compound of Ammonia^ Mercury and 
Nitric Acid; by M. Carey Lea, Philadelphia. 

Ik the course of an extended examination upon the reactions 
of the ethyl bases, I noticed that both etbylamine and diethyl- 
amine gave with acid solution of mercuric nitrate a white pre- 
cipitate which is permanent although the solution contains a 
large excess of acid. This compound did not appear worthy of 
a special examination as it is no doubt analogous to that formed 
by ammonia under similar circumstances. But with respect to 
the constitution of this latter I propose to oflfer a few remarks. 

The formula adopted for this compound by L. Gmelin, appar- 
ently on the authority of Kane, C. (>. Mitscherlich and Pagens- 
techer, whose analyses are quoted, is 

HgNH2+2HgO, NO,. 

This view of the constitution is liable to two objections ; iSrst, 
that it supposes the existence of the bibasic nitrate of mercory 
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in it^ which substance is so unstable that it is decomposed bj 
mere contact with cold water ; second, that it is unnecessarily 
complicated. If we assign to the compound the formula 



^^3JnO,NO,+2HO, 



differing from the foregoing by 1 at. H and 1 at. 0, we greatly 
simplify our view of its constitution, and refer it to the class of 
substituted ammonias. 

Adopting this view, we are able to explain its formation by 
the action of ammonia on mercuric nitrate, by a very natural 
equation 

3(HgONOJ+NH3=^|3 I NO, NO,+2HO+2NO, 

new body 

(unless ammonia be added in excess, the solution always remains 
strongly acid). 

Not only is the formula here proposed more in harmony with 
the views entertained at the present day, which tend as far as 
possible to refer such compounds to the ammonia type, but, what 
is somewhat remarkable, it accords with the analyses of all three 
of the chemists jast mentioned, much better than the formula 
hitherto adopted. To make this apparent I subjoin them. In 
the second column opposite the word ammonia I have grouped 
together the atoms NH, derived partly from the substituted am- 
monia and partly from the 2H0 in order to complete the com- 
parison of the results of calculation and anidysis. 

Calculated ao- Calc. bj the 
oording to the formula here Found, 

old formula proposed 



X^,'l ^M«ONO.+*HO.^.. ^;^f^ ^^ 



nt- 
er. 



Mercury, 11-12 76-96 76-41 76-47 74-12 

Ammonia, j^g^ 1 4-16 (NH3) 4-80 8-78 4-40 

Oxygen, (20) 4-16 (30) 6-08 606 6-92 

Nitric acid, 13-98 13-67 12-66 14-88 ^^®| 17-40 

100-00 100-00 100-26 

It becomes at once evident on inspection that the formula I 
here propose is greatly more in accordance with the analyses 
than the old one. The mercury agrees better with all of them ; 
the ammonia and nitric acid at least equally well. But it is 
(as was to be expected) in the oxygen that the difference is most 
striking. Mitscberlich and Pagenstecher found 6*05 and 5*92 : 
the new formula gives 6*08, the old 4-16. This would seem to 
be conclusive. 

Philadelphia, Oct. let, 1861. 
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Art. XLn. — An Instrument designed to tOustrcUe certain resulttasi 
vibrations in Polarized Light; by Pro£ E. S. Snell, Amherst 
College. 

I HAVE lately designed and conslxacted an instrament for ex- 
hibiting the combinations of two rays of light, polarized in 
planes at right angles to each other, when they coincide in di- 
rection, but one is in advance of the other by any fraction what- 
ever of the wave-length. 

I am aware that an instrument for presenting these resultant 
forms and motions has been invented by Plucker, a German 
physicist Bat it appears to me that its mechanical difficulties 
must be so serious, as to render it practically useless. There is 
also much inconvenience in attempting to show by it one polari- 
sation by itseL^ then the other, and finally some resultant of 
both combined. Besides, after sending forward two or three 
waves at most, the process comes to an end, and there most be 
a backward movement, before another progression of waves can 
be shown. I have never seen one of rluoker's instruments in 
operation, but the description and engravings satisfy me, that 
unless the parts are almost absolutely free from friction, the rods 
will bind on the surfisu^es and in the grooves, and stop all pro- 
gress, or become bent in the attempt to continue the motion.* 

The apparatus here described is free from these several objeo- 
tions. The friction of the parts has no tendency to make them 
bind against each other, and thus check the motion of the waves; 
the change can be made in a moment from each single polarized 
system to the other, and to any desired combination of the two 
systems ; and finally, the senes of waves, of whatever kind, 
passes along uninterruptedly, so long as the experimenter 
chooses. 

The general plan of giving motion to the rods which cany 
the balls is the same as that employed in the instrument for 
showing the molecular motion in water-waves, an account of 
which was published in this Journal, October, 1846, and which 
has recently been figured and described in Mr. Bitchie's cata- 
logue of philosophical apparatus. Fig. 1 is a perspective view of 
the instrument, when opened so as to show the mechanism. The 
balls at the top represent so many particles of the luminiferons 
ether. They receive their vertical motions from the cams on 
the lower axis, which is turned by the crank (a) ; and their ho^ 
izontal motions from a similar system of cams on the upper azia^ 
which is made to revolve by a band from the lower. Fig. i 
presents a view of one of these systems of cams, twenty-four in 

* For a descriptioo and repreientatioDs of Placker's iDstroment, see ** Inirodvc- 
ticoAh Hante Optique.paz A. Beor, tradult par H. C. Forthomme," pp. 148-lM. 
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imber, of circular section, and arranged ^in a regular helix, 
tldag two revo- 
liODs from end 

end. The up- 
I and lower 
:e8, so far as the 
ms are concem- 
, are precisely 
JEC, and parallel ; 
d bj means of 

metallic band 
d pins, they 
.re the same ye- 
3ty of revolu- 
)o, wheneverthe 
wer one is turn- 1 
. The lower S 
dflisphicednear 
e front of the 
>x, and on each 
m rests a horizontal rod o 
se to revolve in a ver- 
lal plane on a pivot at 
aback aide of tne box. i 
le rods lie between ' 
ides, which prevent 
«ra] motion. On the front extremity of each bar there stands 
other bar, upright, fifteen inches long, the two being pivoted 
rather by a joint which allows free motion. These vertical 
OS also play between guides, (c), which permit motion in ver^ 
»1 planes coincident with those in which the horizontal bars 
spectively move. An elastic cord, about three inches long, is 
itened to each pair of rods near their angle of meeting, and 
ads by its contraction to hold back the vertical rod against its 
m on the tipper axis. Inserted iu the extremity of each vei^ 
al rod is a olack iron wire, reaching through a slit in the top 

the box, having a white ball upon it, which thus appears in 
;ht, when all the mechanism is concealed from view.* The 
lole vertical rod, from the hinge to the ball, is eighteen inches 
ag, the same as the horizontal oar. Fig. 1 presents one of the 
sultant forms of wave, when the rods are in contact with their 
spective cams on both axes. 

Back of the lower axis, and below the horizontal bars, lies a 
np of board, which can be turned up on hinges, so as to hft 
I the bars off from the cams; a similar piece is hinged below 
e upper axis, and behind the vertical rods, which, being turned 

■ Hie tap piece coDteiniDg thv alita unot TcprewaleAiii'ihe&^ai^. 
Ix. JoDi BcL—SioosD Beribs, Vol. XXXn, No, 06.— ^cfi.,\WU 
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into a horizontal position, presses the rods forward, and releases 
them from the upper cams. While they are placed thus, all the 
lower bars lie in a horizontal plane, and the upright ones in a 
vertical plane, so that the 1)allB are in a straight line, represent- 
ing the particles of ether at rest K the crank is turned, both 
systems of cams reyolve, but produce ao motion of the balls. 
If the lower support is tumea down, the horizontal bars M 
upon their respective ciams, the balls assume the arrangement of 
vertical waves, and on turning the crank, the wave-motion is 
seen in a vertical plane alone, repreaentiBg a pUme-polarized peneH 
of lighty Now let the lower support be raised again, and the 
upper one be turned down; then the vertical rods are held back 
by the elastic cords against the uppjer system of cams, while the 
pivots at the bottom are in a horizontal line. If the crank is 
now turned, the lower cams produce no effect, but the upper 
system, revolving by the band^ gives the balls a wave-motion in 
a horizontai plane, thus representing a pencil of light ]X}lari2ed in 
a plane at right angles to the Jbrmer. Finally, if the lower sup 
port is once more let down, and the crank turned, the vertiol 
waves coexist with the horizontal ones, and some resultant mode 
of polarization is represented, the precise character of which de- 
pends on the relation of phases in the two systema The con- 
trivance for varying the species of polarization, by bringing to- 
gether any phases we please, is very simple. Odl tne lower axis, 
tne cams are all firmly attached to the short cylinder aboat 
which the band passes ; but on the upper axis, the cylinder is 
divided, and the band passes over the detached portion or wheel, 
which is free to revolve on the central axis, but which can be 
held in any give position upon it, by a tooth on the main cylin- 
der, which tooth is forced by a spring into a notch on the edge 
of the wheel. The wheel and spring are seen in fig. 2. Hence, 
by raising the tooth and turning the crank, the lower axis re- 
volves, giving rotation also to the wheel, but not to the upper 
axis, until the balls assume the required relation to each other, 
when the tooth is dropped into the corresponding notch, and the 
desired polarization is produced, and can be continued at pleasure. 

The resultant modes of polarization, as theory shows, are the 
following: 

(1.) Plane polarization, the vibrations being in a plane inclined 
46° to the right. 

(2.) The same, the plane inclined 45® to the left. 

(3.) Circular polarization, the atoms revolving from the right 
over to the left. 

(4.) The same, the revolution being from left over to right 

(6.) Elliptical polarization, the transverse axis inclined 45° to 
the right, and the atoms revolving from right over to the left. 

(6.) The same, and the axis the same, but the atoms revolving 
firom left to right 
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(7-) The same^ the axis inclined 45° to the left, and the atoms 
ivolving from right to left. 

(8.) 2'he same^ and the axis the same, bat the atoms revolving 
cm left to right. 

Moreover, in all the cases of elliptical polarization, the excen- 
icity may vary to any degree, from the straight line on the one 
uid, to the circumference of a circle on the other. 

It is unnecessary to state what is the relation of the cams of 
le two axes, for presenting all 
lese varieties of polarization ; to 
escribe one or two is sufficient _ 
et a cam of the lower axis, Fig. 
, be at its highest position, and 
bout to descend to the right^ ^tpv 
'hile the corrcHponding cam of ( p 
16 upper axis is farthest to the 
ight, about to commence its mo- 
on to the left, as it descends; 
iien the ball both descends by the 
rst cam, and moves to the ^/l by 
eoond, at equal rates; and tfaere- 
)re oscillates in a plane, which . ^^ ■ 
[iclines upward 46® to the right (^ 
Lll the balls in regular succes- ^^ 
ion do the same, so that the polarization is that of (1.)' Again, 
hange the relation of the axes, so that when one of the lower 
ams is at the highest point, the corresponding upper one shall 
e also at the highest point ; then, when the ball descends by the 
jst motion, it moves to the right by the second, till a quadrantal 
jc is described; then, continuing to descend, it moves to the 
eft, till a semi-circumference is completed, and so on. This is 
tght-hand circular polarization (4), provided the vibrations are 
propagated from particle to particle toward the observer. These 
jid the other cases can be exhibited by the instrument in less 
ime than is required to describe them. 

In one particular this instrument is inferior to Plucker's. In 
lis, the balls in their component motions, strictly describe straight 
ines, in a vertical or a horizontal plane. But in this, these mo- 
ecular motions, as exhibited by the balls, are obviously arcs of 
lircles; consequently, all the compound motions deviate from 
he lines which have been mentioned. As the radius, however, 
3 18 inches, and the arc only about two inches, the curvature is 
lot easily noticed. Since the whole purpose of the instrument 
s to produce motions which visibly agree with those determined 
)y theory, in order to illustrate the subject to the mind of the 
>upil, the fisiilure to fulfil the exact theoretical conditions is un- 
mportant, while the mechanical advantages of this mode of 
producing the vibrations are obvious. 

Amh«nt» Mftat, Oct 4, 1861. 
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Art. XLUL — Arsenic as an Impuriiy of Metallic Zinc; bj 
Chas. W. Eliot and Frank H. Stoeer. 

[Bemarh: — We now cite in full from their memoir on 'The im- 
purities of Commercial Zinc' {Mem. Am. AcacL, voL viii, I860), 
the researches of Messrs. E. & S. on the interesting and often 
mooted question of the frequent presence of arsenic in commer- 
cial zinc. We thus redeem our promise given at the close of 
our former notice of this memoir (vol. xxxi, 147), and take 
pleasure in placing this fine research within easy reference by 
American readers. Its value in a medico-legal point of view 
cannot be too highly estimated. — Eds.] 

The general opinion that arsenio is a very common impurity in oom- 
mercial zinc may, we think, be traced back to the confident assertion of 
Proust, near the beginning of this century, afterwards extensively copied 
and generally believed. But it is quite clear that Proust, and probably 
many other of the early chemists, were led into error by the dose resem- 
blance of the sulphid of arsenic to the sulphid of cadmium, which last 
metal, not recognized till 1817, has since been shown to be a very com- 
mon admixture in the zinc of connneroe. The invention of Manii's ap- 
paratus, in 1835, gave to chemistry a test for arsenic of moat wonderfiil 
delicacy; and Marsh* himself, in his original memoir, deacribiog his 
process, remarks, " that the only ambiguity that can possibly arise in the 
mode of operating above described, arises from the circumstance that 
some samples of the zinc of commerce themselves contain arsenic.** But 
Marsh, thus careful to suspect his zinc, says not a word about the puritjr 
of his acid, and many observers since Marsh have been more ready to 
attribute the infinitesimal trace of arsenic, which his process has enabled 
them to detect, to the zinc, than to the acids they have used. Schauefelef 
has actuidly attempted to determine quantitatively the per ceut of arsenic 

E resent in French, Silesian, and Vieille Montague zincs, and his results 
ave been quoted in many recent handbooks and treatises on toxicology. 
The conclusions at which we have arrived, after a long course of ex- 
periments with many different zincs, and various acids, are these : — first, 
that much of the zinc of commerce is free from arsenic, or at least con- 
tains no arsenic that can be detected by the most delicate tests known 
for that metal ; secondly, that the sulphuric and chlorhydric acids found 
in commerce do very often contain arsenic, and are always so liable to 
contain it as to be utterly unfit for use in Marsh's process without special 
purification for that purpose. The steps by which we were led to these 
results, and the evidence on which they are founded, we proceed to 
describe. 

We have used exclusively Marsh's process for the detection of arseoie, 
applied with the apparatus and with all the precautions recommended 

* Edinburgh New PhiL Jour., xzzv, 286. 

t Extract nrom a thesis presented by M. Schauefele. Jour, de Chimie M^dicak^ 
[8], vi, 178 ; also in Dingler's Poljt Jour., 1860, cxvi, 2iS. 
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7 Otto.* Our apparatus consisted of a flask provided with a funnel- 
ibe, and a tube bent at right angles, with which were connected by con- 
Motors of sheet India-rubber, first, a tube of the form of a chlorid of 
klcium tube, filled with asbestos ; secondly, a similar tube, filled with 
imice-stone soaked in caustic potassa ; and thirdly, one filled with chlo- 
d of calcium. Through these three tubes, in the order in which they 
"6 named, the gas generated in the flask was obliged to pass before it 
rived at the reduction-tube, which was of hard German glass, and 
K>ut one centimetre in diameter. The reduction-tube was drawn down 
a fine bore, and during the progress of an experiment was heated by 
16 of Bunsen's triple gas-burners. To prevent any elevation of the tem- 
srature in the flask during an experiment, it was immersed in cold water, 
id the dilute acid used was always cold, and added in small quantities. 
^ith this apparatus (which for convenience we shall designate as Otto's 
>paratus), taking every possible precaution to insure its perfect clean- 
»s, we made several experiments upon Silesian zinc 200 grammes of 
lis spelter, carefully granulated, were iised in each experiment, and the 
ilphuric acid employed was a commercial acid made in this country 
om Sicily sulphur. We were not unaware of the fact, that arsenic is 
most invariably found in the foreign sulphuric acid made from various 
apure sulphurs of unknown origin, or from pyrites ;f but it is a com- 
lon impression that the American acid manufactured directly from Sicily 
ilphur is free from arsenic. Positive statements to this effect have been 
lade by chemists who have had miunly in view the common use of sul- 
[luric acid in the preparation of chemical compoimds used in pharmacy, 
id the assertion has enough plausibility to command ready and general 
3lie£ Using such acid and 200 grammes of granulated Silesian zinc, 
6 obtained, at the end of the hour during which the reduction-tube was 
dated, a deposit of arsenic perfectly distinct, though not bright enough 
> be called a mirror. Our next experiment was made with the same 
«id upon 200 grammes of an excellent sample of Vieiile Montague zinc, 
erfecUy dean and carefully granulated. At the end of the hour during 
hich Uie gas was passed through the reduction-tube, a brownish, vola- 
le coating was found in that part of the tube where the bore was small- 
it These experiments on Silesian and Vieiile Montagne zincs were 
)veral times repeated, and always with the same result ; the deposit in 
le reduction-tube was often too thin and slight to be positively identified 
i arsenic, but it could not be distinguished from the deposit of that 
letal, and would have been perfectly fatal in a medico-legal investigation^ 
r in any case in which al:^lute purity of the materials was desired. 
Tot convinced that the zincs were the source of the arsenic, we desired 

* A Manual of the Detection of Poisons. Translated from the German by Elder* 
jrst New York: Bailliiire. 1857. 

f On the subject of arsenic in foreign sulphuric acid, the following authorities may 
s referred to: — Martins, Schweigger's Jour. f. Ch. u. Phys., 1811, iii, 868. Wack- 
iroder, Ann. der Pharm^ 1834, xii, 189. lb., 1885, ziii, 241. Vogel, Jour. f. pr. 
h., 1885, iv, 289. Ficinus, Ann. der Pharm., 1835, xv, 77. Berzelius, in his Jahres* 
ericht, 1841, zz, 192. Brett. Philosophical Mag., 1842, [8], zx, 404. Scbneder- 
lana and Wohler, Jour, t pr. Ch., 1845, zzzv, 186. Dupasquier, Comptes Rendus, 
M5, Tx, 794. Cameron, Chem. Gazette, No. 820, p. 75, in Jour. L pr. Cb., 1866, 
cviii, 64. 



882 Eliot and St&rer an Arsenic as 

to prepaie ft quantity of sulphurio acid in which the presence of aneme 
ooald not poMibly be suspected. To attain this object, we subjected i 
specimen of American sulphuric acid to the following proceas. The acid 
was first boiled with a little flowers of sulphur, as proposed by Barruel,* 
in order to free it from the nitrous fumes which the common sulphurie 
acid almost always contains ; a small quantity of pure chlorhydric acid 
was then stirred into the cooled acid, which had been carefully decanted 
from the free sulphur, and the whole again boiled ; to the acid, again 
cooled, a second addition of chlorhydric acid was made, and again the 
acid was heated till dense white fumes had been escaping for upwards of 
half an hour. During this process, the volatile chlorid of arsenic is com- 
pletely driven off^ the second addition of chlorhydric acid being made, ss 
has been recommended by H. Rose,f in order to insure this result. Lastly, 
a portion of ehlorine-water was added to the cooled acid to oxydixe any 
sulphurous acid which might be contained in it, and after a third boiling, 
the acid, cooled and diluted with three parts water, was ready for uie. 
This method of purifying sulphuric acid is a combination and modifica- 
tion of several well-biown processes. Buchner| has described in full the 
process of purifying sulphunc acid by means of chlorhydric acid, and the 
use of chlorine as above described was recommended by Jaquelain.§ The 
whole operation can be performed in a shallow evaporating^ish, and pre- 
sents no serious difficulties of any kind. With the acid tbua prepared, 
we tested 200 grammes of Vieille Montagne zinc, and after passing du^ 
tng more than an hour a continuous, gentle stream of gas through the 
reduction-tube, of which about four centimetres were maintained at s 
briffht red heat, we found that there was absolutely no deposit whatever 
in uie cool and narrow part of the reduction-tube. With the same acid 
and apparatus, 200 grammes of Pennsylvanian sine (which had been pro- 
Ted to DC altogether the purest sine in our possession) gave absolutely no 
deposit of any kind in the fine reduction- tube at the end of one hour, the 
time during which, in all our examinations for arsenic, we maintained s 
steady flow of hydrogen through the red-hot reduction tube. We had 
now demonstrated that two different spelters, of which we were fortunste 
in possessing considerable quantities, were free from arsenic, or, more 
strictly, that in the given quantities of metal, and in the stated times, 
Marsh's infinitely delicate test could not detect arsenic in these two zincs. 
It was also rendered very probable that the sulphuric acid with which we 
first experimented contained arsenic, inasmuch as we had obtained a dis- 
tinct deposit of arsenic from that acid and the Vieille Montagne sine, 
which subsequent experiment had proved to be ft'ee from that impurity. 
In order satisfactorily to establish these conclusions, it was necessary to 
prove by frequent repetition that the same result might always be expec- 
ted from these two zincs, and that their freedom from arsenic was a prop- 
erty shared by the whole sample, and not an accidental peculianty a 
a particular fragment At sunary times we therefore repeated again sod 
again the long and careful test for arsenic above described with these two 
samples of spelter, and invariably arrived at the same conclusion ; namely, 

* DingWi Polyt Jour., 1887, Ixiv, 56 ; fix>m Jour, de Ch. M6dicale, 1886, Vo. I 

{Pogg. Ann., 1868, cv, 6*71. 1 Ann. der Ch. u. FharaL, 1866, zdr, 241. 

Ann. ds Ch. et Fhyi„ 1848, [8], vii, 191. 
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that no deposit of any kind cotdd be obtained in the reduction-tube from 
these since and purified sulphuric acid. 

Delieaey cf Ui€ Twt, — ^To prove the su£9cien(^ of our apparatus, and 
the absence of every substance which might be supposed to prevent the 
formation of the arsenic mirror, and, moreover, to obtain mirrors from 
known quantities of arsenic with which roughly to compare depositi ob- 
tained in experiments in which the arsenic was the unknown quantity, we 
made the following experiments : — 

1. 200 grammes of Vieille Montague zinc, about 200 c c of purified 
dilute sulphuric acid, and 20 drops of pure chlorhydric acid, were first 
thoroughly tested for arsenic, and found to be perfectly pure. 

2. 200 grammes of Vieille Montagne zinc, and about 200 c c of pu- 
rified sulphuric acid, were tborouffhly tested, and gave no deposit in the 
reduction-tube. Into the flask whose contents had been thus proved, two 
tenths of a milligramme of arsenious acid (weighed on a Plattner's assay 
balance, made by Linffke of Freiberg), dissolved in 20 drops of the same 
chlorhydric acid used m the first experiment, were introduced. An enor- 
mous mirror of arsenic appeared instantly in the reduction-tube. To get 
the greatest efifect, the arsenious add should be thoroughly dissolved, and 
its solution should be efiected without the use of any but a very gentle heat. 

8. Using the same zinc and the same acids, in the same quantities 
which were employed in the (br^poing experiments, and proving the ma- 
teriala as in the last experiment, we obtained in half an hour, a Y9iij large 
and distinct mirror of arsenic, by introducing into the fiask one tenth of 
a milligramme of arsenious acid. 

4. 200 grammes of Pennsylvanian zinc and about 200 c c of purified 
sulphuric acid were tested for one hour, and proved to be perfectly pure^ 
One milligramme of arsenious acid had been dissolved in 20 drops of the 
pure chlorhydric acid which had been used in the first experiment, and 
the solution diluted with distilled water to the bulk of 60 c c. One cubic 
centimetre of this solution was introduced into the fiask whose previous 
contents had been proved as above described, and at the end of three 
quarters of an hour a distinct deposit of arsenic was found in the reduo- 
tion-tube. The amount of arsenious acid actually placed in the fiask waa 
two hundred-thousandths of a gramme (.00002 gram.). 

0*00002 grm. arsenioiis acid =0*000016 grm. arsenic. 
Batio of the anenic present to the sinc=0*000015 : 200 a= ^^^ . 

«notmtofUqmdtotleflMk=«bontij5jB^jj5^ 

Our apparatus was therefore competent to detect a quanti^ of arsenic 
less than one ten-millionth of the weight of the zinc used, or of the amount 
of fiuid in the flasL This quantity of liquid necessarily varied somewhat^ 
in consequence of the slight additions of acid necessary to maintain • 
constant current of hydrogen, but only varied to be increased, never di* 
miniahed. Remembering the wide limits of error in many chemical pro« 
cesses, the comparative coarseness of most chemical tests, and the many 
unavoidable inaccuracies in weighing and measuring, is not the assertion 
perfectly safe, and in strict conformity with the general use of language 
m other qualitative or quantitative determinations, that a specimen of 
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zinc is free from arsenic, which does not show the slightest trace of that 
metal in an apparatus abundantly capable of detecting the ten-millionth 

ekrt of arsenic ? We are aware that this is not the limit of delicacy* of 
arsh's test, but, assured of this delicacy, we rest satisfied with it as suf- 
ficient for our present purpose. The more delicate the test, the stronger 
is our present argument, and the greater need is there of exceeding cau- 
tion in applying this test in the mvestigations of medioo-l^al or pha^ 
maceutical chemistry. 

In connection wiUi these experiments on the delicacy of the test, we 
would call attention to the feet, that the sulphuretted hydrogen, which 
we have shown in our examinations for sulphur to be always developed 
from commercial zinc, does not prevent the exhibition of such a veiy 
small amount of arsenic as 0*000015 gram. Chevallier,f and more rs- 
cently Blondlot| and Leroy,§ assert that the presence of the insoluble snl- 
phid of arsenic cannot be recognized by Marsh's test, and that arsenic 
may therefore be concealed by being converted into the sulphid. This 
is the natural and general opinion, though Marsh, in his original memoir, 
distinctly says, that ^ the presence of arsenic in artificial orpiment and 

realgar, and in sulphuret of antimony, may be readily shown by 

this process, when not more than half a grain of any of thoee oompouncb 
is employed."! When the amounts of arsenic and of sulphuretted hy- 
drogen are alike minute, it is quite certain that the reaction for arsenic is 
not affected by the unavoidable presence of this gas. 

Arsenic in American Acids, — We have tested four different kinds of 
American sulphuric acid, of which two were commerdal oil of vitrei, 
and two were sold as chemically pure acids. The test applied to these 
acids was always the same, and may be described once for all : 100 
grammes of Pennsylvanian zinc, from the same bar which in many trials 
had been shown to be free from arsenic, was placed in the flask, and the 
acid to be tested was used instead of the purified acid which was always 
employed when the zinc was the suspected substance. In every experi- 
ment, the gas was passed through the reduction* tube at least one hour. 
In experiments several times repeated, the sulphuric acid made at Prov- 
idence, Rhode Island, invariably yielded a distinct deposit in the narrow 
part of the tube. It should be stated, however, that the Providence add 
used in these repeated experiments all came from one carboy. In a sam- 
ple of the acid made at Waltham, Massachusetts, we detected a similar 
trace of arsenic. The deposits obtained from these two adds were hardly 
larger than that produced by the 0*000015 gram, of arsenic used in the 
fourth experiment on the delicacy of the reaction, but, on the other hand, 
only a small quantity (from 25 to 50 c. c) of the acid could be employed 
in a single experiment 

The arsenic which is eliminated from these acids during the process of 
purification with chlorhydric acid may easily be collected, and exhibited 

*M. Signoret (Taylor on Poisons, 2d Edition, 1859, London, p. 896) states that he 
has procured metallic deposits with only the 200,000,000th part of arsenic in tbs 
liquid ; but it is not clear from such a statement what the exact amount of arseoie 
in the apparatus was which enabled him to obtain deposits, — a very material point 

iJour. de Ch. M6d, [2], y, 880, in Berxelius's Jahresbericht, 1841, zx, 192. 
Comptes Rendus, 1867, zliy, 1222. § Ibid., 1869, xlix, 469. 

BdinWgh New PhiL Jour., xzxv, 286. 
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>y Marsh's test For this purpose, the sulphuric acid should be heated 
vith the chlorhydric acid in a flask or retort, from which the gas generated 
s conducted into a small quantity of distilled water, kept constantly cool, 
rhe volatile chlorid of arsenic condenses in the water, and the arsenic in 
he solution is readily manifested in Otto's apparatus. The chlorhydric 
icid used in this experiment must be absolutely ite^ from arsenic; such 
icid may be obtained by passing sulphuretted hydrogen through chlohy* 
Iric add prepared from salt and pure sulphuric acid. Moreover, the sul- 
)huric acid in the flask or retort must be kept fuming during at least 
lalf an hour, in order to secure the complete volatilization of the chlorid 
>f arsenic 

The chemically pure sulphuric acid, so called, manufactured by Rosen- 
^rten, of Philadelphia, was purer than the commercial acid with refer- 
ence to arsenic as well as to lead ; indeed, in one experiment it yielded no 
sensible deposit in the reduction- tube, but in several subsequent experi'> 
nents with pure zinc, in which we attempted to use Rosengarten's acid 
nstead of that purified by ourselves, we obtained faint deposits which 
precluded its use, and showed it to be untrustworthy in such delicate el- 
iminations for arsenic by March's process. To the *' chemically pure** 
lulphuric acid made by Powers and Weightman of Philadelphia, pre- 
:itfely the same remarks apply ; it is unfit for use in any research where 
icrupulous accuracy is necessary, and of which the results are worse than 
worthless if they be not certain and impregnable. It may be granted 
hat the amount of arsenic in any small quantity of these acids is really 
oo minute to be of any consequence, except in the most refined ezperi-* 
Dents. On the other hand, it must be remembered that in some phar* 
naceutical processes, and in many chemico-legal examinations for arsenio, 
n which a large ansount of acid is often necessarily used, the whole of 
lie arsenic contained in the reagents employed is, oy the very nature of 
Jie process, concentrated and condensed into a very small compass. For 
example, in a poisoning case in which the chemist is obliged to destroy 
>y acids any considerable portion of the body, as is often the case, it may 
>e necessary to use many pounds of sulphuric or chlorhydric acid, and 
iie very care and pains with which the chemist labors to concentrate 
svery grain of arsenic in that organic matter into the small glass of 
liquid, which he finally tests by March's process, also concentrates into the 
larae glass all the arsenic contained in all the reagents which he has em- 
ployed in the whole process. Under such circumstances the existence of 
my arsenic in sulphuric acid, capable of exhibition from a few cubic cen- 
imetres of the acid, becomes a fact of the utmost moment. From neg- 
ecting this arsenic in sulphuric acid arose the long controversy concerning 
lormal arsenic in the animal body. To the objection that Marsh*s test is 
oo delicate, and that we should find all the elements everywhere if we 
lad for each of them a test as refined as Marsh's for arsenic, it may be 
-eplied, first, that Marsh's process is not thought too delicate to base vital 
conclusions upon in difficult examinations for arsenic in poisoning cases, 
md secondly, that facts are not to be met by a theoretical objection, which 
s at any rate purely speculative, and furthermore is no objection if, as i» 
xjrtainly possible, the theory be true. 

Am. Jour. 8cl— Second Series, Vol. XXXU, No. 96.— Nov., 1861. 
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We are aware of the common opinion, that sulphuric add made from 
Sicily sulphur contains no arsenic,* and we do not propose to explain the 
source of the arsenic found in American sulphuric acid, further than to 
sug^t that its presence seems not unnatural when we remcsmber that the 
sulphides of arsenic are often associated mineralogically with the solpbiir 
from which the acid is made. Long ago Pfaff,f in commenting upon the 
obeenration made by Martius of arsenic in sulphuric acid, said Uiat the 
sample analyzed by Martius was probably made from sulphur containing 
orpiment or realgar, minerals which are found with sulphur in the sollata- 
ras. Stromeyer| detected arsenic in the mixture of sal-ammoniac and sul- 
phur, which is one of the many volcanic products of the Lipari Islands, and 
there seems to be no good reason for supposing that the sulphur, which 
is exported from that locality, would escape contamination with arsenic 
DauDree§ has remarked that arsenic, as sulphid, occurs in the fiHvres 
of the lavas at Etna, at Vesuvius, and at the solfistaras of Pouzzoles and 
of Guadeloupe. Scacchil also states that among the substances found in 
the fumaroles of the solfataras are pyrites, realgar, mispickel, and din>o^ 
phine. Orfila,^ and before him Vogel, of Munich, imply that the leaden 
chambers in which sulphuric acid is made communicate arsenic to the acid. 

Whatever we have said with regard to the American sulphuric acid, 
applies with still greater force to the commercial chlorhydric acids. That 
oommon chlorhydric acid contains chlorid of arsenic, is a fact which wsi 
long ago observed, and has been fully discussed by Wackenroder,** Da- 
pasquier,ff Otto,|| and many others.§§ We have examined two diffe^ 
ent samples of chlorhydric acid made in this country. Dilute chlorhydric 
acid, instead of sulphuric, was used in Marsh's apparatus wiUi 200 
grammes of pure Vieille Montagne zinc, and before the hydrogen gene^ 
ated had been passing through the heated reduction- tube fifteen minntesy 
there appeared in the fine part of the tube a brown deposit, which in an 
hour increased to a large and distinct mirror of arsenic, readily verified 
by other tests. Both samples of acid gave the same result, and we niaj 
add that, even on a small scale, we found great difficulty in preparing 
from salt and sulphuric acid a specimen of chlorhydric acid perfectly free 
from arsenic. The thorough purification of the acid by means of sul- 
phuretted hydrogen, as recommended by Otto, is therefore an abeolutelj 
necessary preliminary to the use of chlorhydric acid in an examination 
for arsenic. 

From the examination of so few samples of sulphuric and chlorhydric 
acids, we do not pretend to have established the affirmative proposition, 
that there is always arsenic in these acids; their impurity was only an 
incidental difficulty in this research, and we strayed thus far from cor 
main subject, only because of the great importance of trustworthy info^ 



* For a strong ptatemeDt of this opioioo, see Ure's Dictionary of Arts, ^ 4tli 
edition, Boston. 1868, vol ii, pp. 791, 799. 

Sdiweigger's Jour. f. Ch. u. Phys, 1816, xviii, 288. 
Ibid., 1826, xUii. 462. § Ann. dee Mines, [41. xiz, 680. 

Journal f. pr. Ch., 1862, Ir, 64. 1 Ann. d'Hygri^ne Publique, zzii, 40& 

♦♦ Ann. der Pharm., 1886. xiii, 241. ft Comptes Rendua, 1841, xiii, 680. 

|t Ann. der Ch. u. Pharm., 1866, c, 89. 

S§ See also Ure's Dictionary of Arts, ^ 4th edition, (Boston, 1858,) ii, 248, M 
MuriaHc AM, 
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mation upon this point to the pharmacist, and to the chemist who has to 
do with poisoning cases. Our observations, in connection with the facts 
long since established regarding the contamination of foreign salphuric 
and chlorhjdric acids with arsenic, may well lead the pharmacist and the 
analytical chemist to distrust his acids, till accurate experiments have 
proved them to be above suspicion ; and we believe that careful investi- 
gations will hereafter show that arsenic is introduced into pharmaceutical 
preparations by the acids employed in their manufacture to an extent far 
greater than would now be credited. The ta^k of the chemist who is 
called upon to examine a human body or organs of the body for arsenic, 
ia a simple one when the poison is found in its original condition, unab- 
Borbed and unaltered, but in difficult investigations of this kind, when the 
poison has been absorbed and diffused through a large mass of organic 
matter which must be destroyed by icids, the precautions insisted upon 
by Gaultier de Claubry,* and by Galtier,f and other modern toxicologista, 
should be strictly observed. Not only should all the reagents to be era- 
ployed be thoroughly tested h blanc^ but furthermore, an experiment 
parallel with the actual examination of the suspected organic substances 
should be carried on with the same reagents in the same quantities, in a 
similar apparatus, and in all respects under like conditions, upon a quan- 
iitj of normal animal matter equal to the weight of the suspected sub- 
stances. In this way only can tne chemist avoid the fatal uncertainty 
consequent upon the employment, in large quantity, of reagents whose 
purjlhr is not .above suspicion. 

We return to the examination of other zincs for arsenic With the 
same purified acid used in our previous experiments on Pennsylvanian 
and Vieille Montague zincs, we tested 200 grammes of Sitenan zinc, care- 
fully mnulated, and perfectly clean. For half an hour, the hydrogen 
passed steadily through the red hot red notion -tube without leaving the 
slightest deposit in the fine tube beyond the heated portion, but on con- 
tinning the operation beyond this time (indicated by Otto as sufficient 
for the testing of the materials d 6/anA), a faint but perceptible mirror 
gradually formed. This result indicates, first, that this sample of Silesian 
sine was not perfectly free from arsenic, and secondly, that it is dangerous 
to conclude that the zinc and acid, which have given no reaction for 
arsenic during half an hour in Otters form of Marshes apparatus, will 
therefore ffive no mirror in the next half hour, even though no arsenical 
compound be added to the apparatus. In any delicate examination for 
arsenic, this is a point to be carefully borne in mind. Our results with 
this zinc were corroborated by several similar experiments. 

The zinc of Rousseau Freres was next submitted to the same test, with 
the same acid : 75 grammes of this zinc yielded in half an hour a brown 
deposit, hardly to be called a mirror, although covering a considerable 
portion (two centimetres) of the tube. The final result of the experiment 
was not distinguishable from the result of the test of Silesian zinc. 

With the same acid and apparatus, 200 grammes of New Jersey zinc 
gave a distinct mirror of arsenic, so large in amount, that the arsenic 

* Briaod et Cbaud^, et Gaultier de Claubry, Manuel complet de M6decine L^ale, 
6me Mition, (Paris, 1862,) p. 752. 
t C. P. Galtier, Trait6 de Toxicologie, (Paris 1866,) Tom. i, p. 862. 
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could bo easily recognized by its characteristic odor. The mirror begm 
to form at once, and gradually increased during the hour, which was the 
duration of the experiment 

Having at hand a quantity of the ore from which this cino is extracted, 
we extended our searca for arsenic to the red oxyd of zinc, which is tfas 
source of this spelter. Several grammes of the red oxyd, finely powdered, 
were moistened with 30 drops of pure nitric acid, and treated with s 
measured quantity of pure chlorhydric acid, prepared from common salt 
and sulphuric acid free from arsenic. The solution, with the very slight 
residue, was then gently evaporated to a small bulk, with a small mesi- 
ured quantity of Rosengarten^s sulphuric acid. The imperfect solution 
thus prepared was introduced into the flask of our apparatus, whose pre- 
vious contents of zinc and acid had been thoroughly tested for one hour, 
and found perfectly pure. In ten minutes a distinct deposit of arseoic 
was obtained, which in half an hour increased to a large and unmistakable 
mirror. To prove beyond a doubt that this arsenic came from the oxyd 
of zinc, and not from the acids employed in preparing the solution, we 
tested in a clean apparatus with fresh zinc and acid, which had been 
proved pure by a test of one hour in duration, the same quantities of the 
same acids evaporated together as in the experiment above described. At 
the end of one hour (the second hour dunng which the apparatus had 
been at work) a deposit, perceptible on close inspection, was discovered 
in the narrow part of the reduction-tube. This deposit was invisible oo 
any cursory examination, and bore no comparison with the very decided 
mirror of arsenic obtained in the previous experiment In two other 
similar examinations of the red oxyd of zinc, we obtained the same strong 
evidence of the presence of arsenic in this ore, and the associated mioersl, 
Franklinite, yielded, in the single careful test to which we subjected \U s 
mirror of arsenic sufficient to give the smell and all the other characte^ 
istic reactions for arsenic. To obtain satisfactory results, the solution of 
the oxyd must never be heated above 100% and the small quantity of 
nitric acid which is used to facilitate the solution must be oompletelj 
driven off before the liquid is introduced into the apparatus. 

If any further evidence of the presence of arsenic in the New Jersej 
spelter and its ore were needed, ii might be found in the following expe^ 
iraent with a zinc which we ourselves prepared by reducing tiie New 
Jersey white oxyd of zinc with charcoal, in a refractory retort sucli as are 
furnished by the dealers in chemical apparatus at Paris : 20 grammes of 
this zinc, tested in Otto^s apparatus with purified sulphuric acid, yielded 
in five minutes a distinct deposit of arsenic, and in half an hour a large 
mirror. 

To ascertain whether the Pennsylvanian and Vieiile Montague zincs 
were always free from arsenic, we procured and tested another sample of 
the zinc manufactured at the Pennsylvanian and Lehigh zinc works, and 
a second sample of Vieiile Montague spelter. The Pennsylvanian zinc 
was, as before, remarkably free from lead, leaving no residue when dis- 
solved in dilute sulphuric acid; but on testing 200 grammes of it id 
Otto's apparatus with purified acid, it gave in half an hour a slight deposit 
in the reduction tube, which in an hour increased to a distinct brown 
coating. A similar result we obtained in testing the second sample of 
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>iitagn6 sine ; 200 grammeB of it witli pare add jieUed a 
the roduction-tube, fatal to itiuM in any ddieate tipmmeiitBi 
>e stated, that the exteroal appearance of thia apelter iodicaled 
7 that its quality was inferior to that of the sample first euuB- 
IS obvious from these results, that anno roanufiuitQrsd in the 
IS, and from the same ore, may not always contain the same 

or rather that it is never to be expected to contain the same 
I of the same impurities. From the nature of the process of 
it would naturally be the case that the more volatile impuritiea 
present in the zinc which distils first in greater quantities than 
\ which is reduced from the last part of a given oham of ore. 
easy to imagine that the zinc which comes over first raonld be 
ted with arsenic, while that which is last redaoed mighi be 
ree from that impurity. The same principle ezplaina the vmria* 
be amount of cadmium contained in different samples of the 
er, and indeed accounts in great measure for the varying per 
I the impurities found in different specimens of any liiiCi tMMgh 
he same process from the same ore, 

«re submitted our four specimens of English line to the test for 
W^ith purified acid, 200 grammes of the aine made by Dillwyn 
>any began to show a deposit in the rednetioii-tnbe within ten 
f the commencement of the experiment, and in twen^five 
bis deposit increased to a very perceptible mirror. A similar 
\ obtained from 200 grammes of the Mines Boyal fine. In 
nutes the stream of hydrogen from this tine bi^giui to deposit 
the reduction-tube, and at the end of three quarters of an bonr, 

perfectly distinct mirror extended over three or four centimetrea 
3 tube. On the label which accompanied the specimen of the 
ide at Minera, near Wrexham, it was stated that the zinc was 
ired from silicate of zinc, and we therefore expected to find this 
rer than the ordinary English zinc made from blende; but, on 
uy, it contained a large amount of lead, and the test for arsenio 

to contain more of that impurity than either of the two sped- 
3re examined: 100 grammes of the Wrexham sine began to 
ipoeit in the reduction-tube in ten minutes from the beginning 
Dcriment, and at the end of an hour a mirror had acenmulated 
ugh to be identified by the arsenical odor. Bat of the four 
f English zinc, that of Messrs. Vivian contained the roost arse- 
grammes of this spelter yielded an enormous mirror of araenie 
in ten minutes, and in a few minutes more a second mirror, large 
D give the characteristic odor. With regard to English zinC| 

our observations do not agree with those of Brett,* who statea 
as examined many specimens of English and foreign zinoa, and 
rer obtain any indications of arsenic when the sulphuric add 
. The explanation of this discrepancy is to be found in the fact, 
est applied by Brett, although essentially Marsh's test, had not 
ordinary delicacy which is insured by Otto's form of Marsha 



• PhiloRophicsl Hsgasine, 1842, [8], zx, 401. 
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This question now suggested itself: In presence of an excess of soe, 
is not arsenic retained in uie black residue (lead) from zinc dissolved in 
dilate acids, in such a condition, that it is not attacked by the acids or 
by the hydrogen, and therefore escapes detection f To determine thii 
point, if possible, we dissolved 40 grammes of the Vieille Montagne zioe, 
which had showed no trace of arsenic by Marsh's test in dilute sulphuric 
acid, free from arsenic The residue obtained was washed, treated with 
chlorhydric and a few drops of nitric acid, and the solution gently evap- 
orated to a small bulk in presence of a little pure sulphuric acid. Ths 
mixture thus obtained was washed into the flask of Otto's apparstoa, 
whose previous contents of zinc and acid had been thoroughly tested a 
hlanc and found pure. At the end of the second hour, a very slight 
deposit was discernible on close inspection in the fine tube, but the rssalt 
was too doubtful to warrant the assertion that arsenic was contained in 
the insoluble residue. We next tried the same experiment with Silesian 
zinc, in which Marshes test had detected arsenic The residue from 40 
grammes of this zinc, submitted to the process just described, produced 
in the reduction-tube in fifteen minutes a brown deposit, which in half sn 
hour became well marked, and at the end of the hour afforded suffident 
evidence of the presence of arsenic in the residue, it being well understood 
that the zinc and acid used in this experiment had been previously tested 
for one hour and found pure. The only conclusion to which these expe^ 
iments point is, that when a given sample of zinc contains arsenic, i 
portion of that arsenic will escape combination with the hydrogen geDe^ 
ated by the solution of the zinc, and will remain in the insoluUe residue. 
It was useless in this connection to examine the residue from New Jerser 
line, because that spelter itself contained arsenic, and its residue contained 
metallic copper, which would inevitably retain arsenic, as in Reinech'i 
test The Pennsylvanian zinc gave no residue with acids. 

The absolute necessity of obtaining zinc free from arsenic for rasnj 
chemical investigations, renders any process for purifying zinc from arsenic 
a matter of considerable interest and importance We therefore tried the 
process of purifying zinc by fusing it with one fourth of its weight of 
saltpetre, a method fully described by Meillet,* but previously suggested by 
Orfila :f 760 grammes of Silesian zinc were finely granulated and mixed 
with one fourth this weight of saltpetre, by placing the zinc and nitre in 
alternate layers in a Hessian crucible. The mixture was heated till 
deflagration ensued, when the melted mass was poured into cold water to 
separate the slag, caustic potassa, and any arseniate of potassa which might 
have formed. The washed mass was reraelted, and again g^nulated. 
The loss of zinc during the process is very large ; we obtained only 200 
grammes from the original 7C0 grammes. Of this zinc 170 grammes 
were tested in Otto's apparatus with pure acid, and in twenty minutes 
there began to form in the reduction- tube a brownish deposit, which, st 
the end of three quarters of an hour, was a sufficient evidence of the 
presence of arsenic. The deposit was as large as that obtained from the 
same Silesian zinc, before it had undergone this process of fusion with 
nitre It has already been stated, under the appropriate head, that this 

* DiDgler's Polyt. Joor., 1842, Izzxiii. 206 ; from Jour, de Pharmacie, 1841, p 631 
t Annales d'Hygidne PubUqne, 1889, zzii, 427. 
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process did not disembniraM the zinc of the sulphur which it contained, 
and there seems to be litUe reason for expecting the complete removal of 
the arsenic, inasmuch as the fused saltpetre can only be brought in con- 
tact with the external surface of the zinc, however finely the metal may be 
granulated. It is not inconceivable that a trace of arsenic in a zinc 
should be eliminated by Meillet's process, and that a sample, originally 
almoet absolutely free from arsenic, should be so improved as to afford no 
perceptible mirror ; thus Stein* could not detect arsenic in a sample of 
zinc purified by this method, but as a general rule it will not be safe to 
rely upon this process for the conversion of arsenical commercial zinc into 
zinc fit for use in Otto's apparatus. 

On this subject of arsenic in commercial zinc two opposite errors de- 
mand notice. On the one hand not a few chemists have maintained that 
commercial zinc almost invariably contains arsenic, and that Marsh's test 
is untrustworthy on this account Thus Persoz f states that the greater 
part of the zinc sold in Strasbourg contains arsenic, and in a previous pa- 
per^ condemning Marsh's process, he remarks with truth, that even dis- 
tilled zinc may give spots of arsenic The opinion that all zinc contains 
arsenic, finds support in the quantitative determinations by Schauefele of 
the amount of arsenic in French zinc, Selesian zinc, and Vieille Montague 
zinc respectively. These determinations have been quoted in almost all 
the moaera text books, and have had in our opinion much more weight 
than they are really entitled to. Schauefele determined the arsenic in his 
samples of zinc by two methods. The first was that of Villain, and con- 
skted in counting the number of arsenic spots obtained from a ffiven 
weight of zinc, and estimating the corresponding amount of arsenic by 
means of the following absurd rule :— one milligramme of arsenious add 
will give two hundred and twenty-six arsenical spots two millimetres in 
diameter. The utter unfitness of this process for exact experiments is 
too obvious to need any illustration. In applying this singular method, 
Schauefele completely dissolved one kilogramme of zinc in dilute sulphu- 
ric acidj but in this connection says not a word about the purity of the 
acid, of which he must have used at least one kilogramme and a half. 
The second method used by Schauefele was essentially that described by 
Jacquelain, and consisted in passing all the hydrogen generated by a 
given weight (from 320 to 800 grammes) of zinc through a solution of 
dilorid of gold; this solution was partially decomposed by the arse- 
niuretted [sulphuretted ?] hydrogen, and when the zinc had been com- 
pletely dissolved, the chlorid of gold solution, which was supposed to 
contain all the arsenic of the zinc in the condition of arsenious acid, was 
further decomposed as completely as possible by means of sulphurous 
acidj and the precipitated gold separated by filtration. In the filtrate 
there still remained a small amount of chlorid of gold, which had esca- 
ped reduction by the sulphurous acid, and to separate this chlorid from 
the solution of arsenious acid, distillation was resorted to. The retort in 
which the residue from the distillation remained was washed out with 
water acidulated with chlorhydric acid, and the liquid so obtained was 
added to the original distillate, through which sulphuretted hydrogen was 

* Jonr. f. pr. Chem^ 1861, lUi, 40. f Aim. de Cb. et Phvs., [3], 1844, z, 607, note. 
X lUd., [2J, 1840, Izziv, 482. 
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then pasned. The precipitated sulpliid was collected on a filter, dried, 
and mliasolved in ammonia; this aininoniacal solution waa then evap- 
orated to dryness, and the residue weighed as sulphid of arsenic As the 
result of this complicated process, ixhich involves the use of so many dif- 
ferent reagents and vessels, Schauefele obtained a quantity of arsenic 
which varied between two thousandth of one per cent of the weight of 
the original zinc, in that sample which contained the most arsenic, and 
two five-thousandths of one per cent in that which contained the least 
The weight of the sulphid of arsenic, which was the final result of tba 
analysis, in no case exceeded ten milligrammes. There is no certainty 
that this very small amount of arsenic was not derived from the acids 
used in the process, for Schauefele merely states that his sulphuric add, 
of which he used a very large quantity, was *< absolutely free from a^ 
ienic," and the other reagents are said to be pure. The methods by 
which he insured this al)solute purity are not even hinted at, and we there- 
Core have no opportunity of judging for ourselves of the sufficiency of 
the processes employed to eliminate the arsenic from these reagents, of 
whion two at least almost invariably contain appreciable amounts of that 
impurity. Quantitative determinations, in which the original weights are 
kil<^rammes, and the final weight milligrammes, are trustworuiy ooij 
when the processes are short and simple, and the reagents employed are 
proved to be above suspicion. The process of M. Schauefele was long and 
eomplez, and his reagents, so far from being proved to be above suspicion, 
were in all probability the source of the arsenic which he attributed to the 
line In the valuable paper which we have before cited, Karsten dis- 
tinctly states that the Silesian zinc is free from arsenic, basing this state- 
ment upon eiperiments which in their general method closely resembled 
those of Schauefele; he endeavored to decompose a solution of nitrate of 
•ilver by a stream of hydrogen generated by the zinc under examinatioD, 
but though his process was analogous to that of Schauefele, he was led 
to the diametrically opposite conclusion. Again, Schauefele's second 
method was essentially the process which has }^n thoroughly studied by 
Jacquelain, who claims for it a delicacy* equal to that of Marsh's pn>- 
oess; and yet in Jacquelain's own hands this method detected no arsenic 
in the specimen of zinc which he examined.f We cannot avoid the con- 
clusion, that the determinations given in M. Schauefele's thesis have no 
general significance, and have gained more credit than they deserve. Our 
observations conclusively prove that there are zincs in commerce which 
are not contaminated with arsenic, and it should be noticed that, while 
one of our pure samples- (the Pennsylvanian) was of a zinc which is not 
yet manufactured in large quantities, the other was a specimen of the 
Belgian zinc, one of the most common and abundant of the commercial 
spelters. 

We turn now to the discussion of the opposite error, namely, that a^ 
senic is very rarely to be found in the zinc of commerce. On this point 
we need only quote the strong statements of the highest authorities. Reg^ 
nault, in tbie report]; to the French Academy on Marsh's process and its 
modifications, wrote : ^ It is easy to procure in commerce zinc and soi- 

♦ Ann. de Ch. et Phya, [8]. ix, 490. f Ibid., 1848. [8], vii, 189. 

t Oomptei Rttidat, 1841, zii, 1076, and Ann. de Ch. etde Pfay&, [8]. ii» 159. 
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phtirio acid which gives no arsenic in Marsh's apparatus.'' AVith propef 
underaUnding with what is here meant by "• Marsh's apparatus," tnis 
statement is as true now as it was twenty years ago. Tlie committee 
relied chiefly upon the production of arsenical spots on porcelain, and 
though they recommended a form of apparatus adapted for heating the 
arseniuretted hydrogen to redness, yet m this apparatus the reduction- 
tabe was not drawn down to a fine bore beyond the heated portion of the 
tube, and the committee in their own experiments seem to have preferred 
the arsenical spots as affording the best evidence of the presence of ar- 
senic* They completely dissolved 600 grammes of commercial zinc in 
dilute sulphuric acid, and obtained from the hydrogen evolved no sensible 
arsenical spot; the black residue they did not examine. The test to 
which we have submitted our acids and zincs is more delicate than that 
applied by the committee of the French Academy ; Otto's apparatus is 
more sensitive than that used by this committee, and will detect the pre^ 
sence of arsenic in quantities too small to produce sensible spots. It is 
8elf*evident that the continuous deposition of arsenic from a stream of hy-' 
drogen as it flows steadily through a very fine tube for an hour or more^ 
would exhibit an amount of arsenic too minute to ffive the slightest per- 
ceptible spot in the instant during which the porcelain sur&ce is held in 
the burning jet of gas. The first reaction is prolonged and accumulative, 
the second is intermittent and instantaneous. Blancard,* in commenting 

ri the statement reffarding the ease of obtaining pure zinc, which is 
e quoted from the Keport, has remarked with truth, that many zincs 
of commerce which give no spots by Marsh's apparatus, nevertheless con- 
tain sometimes antimony, sometimes arsenic, sometimes both. 

The same explanation should accompany the statements of Orfila, with 
regard to arsenic in commercial zinc and acids. This distinguished toz- 
ioologist, in a very valuable paper on *^The Means of being assured of 
the Presence of Arsenic," after remarking! that the sulphuric acid and 
the zinc of commerce sometimes contain arsenic, nevertheless implies^ 
that he has never obtained decided arsenical spots on porcelain from a 
commercial sulphuric acid, and subsequentiy makes this explicit declara- 
tion : ^ I declare that I have made this experiment (the test for arsenic 
by the production of arsenical spots) more than five hundred tiroes with 
the sulphuric acid and zinc of commerce, bought of various manufactur- 
en of chemical products, and have only found arsenic three <tW<."§ Our 
own experiments confirm the truth of this statement ; of all the specimens 
of zinc which we have examined, not more than two contained enough 
arsenic to give spots on porcelain, and not a single sample of our sulphu- 
ric acid would have afforded that reaction for arsenic. So long as the 
chemist, employed upon a poisoning case, sought for arsenical spots alone, 
the littie arsenic which his zinc might have contained could do no harm ; 
it is only when important conclusions are to be drawn from more refined 
experiments, with a more delicate apparatus, that the arsenic so often pre- 
sent in zinc and acids becomes a matter of a very serious concern. Our 
experiments prove that arsenic is contained, not in all samples of commer- 

♦ Diogler'B Polyt Jour., 1841, hncdi, 426, from Jour, de Pharmacie, Sept, 1841, 
p. 548. 
t Anoales dHygidne Publique, 1839, zxii, 404. t Ibid., 411. § Ibid., 4M, 
Am. Joub. Sci.— 8BCOin> Sbbibs, You XXXII, No. 96.— Nov., 180L 
50 



304 Eliot and Storer on the Impurity of Metallic Zinc. 

eial zinc, but in a large majority of them ; and it will be perceived that 
we arrive at this result without impugning in the slightest the aocnracj 
of the experiments upon which the very distinguished chemists whose 
words we have above quoted based opposite conclusioDs. * * * * 

The purest of all the zincs which we have analyzed is thai manufac- 
tured at the Pennsylvania and Lehigh Zinc Works, Betfaleliem, Pennsyl- 
yania. This spelter dissolves in dilute sulphuric acid without leavhig any 
appreciable residue, and therefore contains no lead ; indeed a trace of 
cadmium is the only impurity whose presence in this zinc we eonld cod- 
fidently assert. The ore from which this spelter is made is the hydrated 
silicate of zinc (electric calamine), and it is not surprising thai this min* 
oral should yield zinc of singular purity, if the ore be carefully selected 
We have stated above that our first sample of this zinc was free from a^ 
senic, but that the second sample was not pure in this respect. At these 
works the oxyd of zinc is manufactured, as well as the metal, and we lean 
from a letter addressed to Professor Brush by Mr. Wharton, the director of 
the works, that the crust from the oxyd furnaces has now and then been 
worked into spelter, and that the ore used in making the oxyd is less care* 
iully selected than that which goes to the spelter furnaces, and is much 
more likely than the latter to contain both blende and pyrites. This fiiet 
may account for the occurrence of arsenic in some specimens of this spel- 
ter, while the greater part of it, manufactured from carefully selected 
silicate of zinc, is perfectly free from that impurity. There seems to be 
no reason why zinc of uniform purity should not be obtained from this 
excellent ore.* 

Pure Zinc. — ^We have already referred to the difficulty of obtaining i 
pure zinc by reducing it from the oxyd on a small scale ; nothing but the 
direst necessity could induce us to again attempt the operation, although 
it has been recommended by many high authorities. Nevertheless it ii 
by no means difficult to prepare a pure oxyd of zinc, and manufoctufen 
of pure chemicals, working on a larger scale than it is practicable for the 
chemist to do, might undoubtedly prepare from this oxyd at naoderate 
cost a really pure zinc. There are some processes of chemical analysis in 
which the contamination of zinc with metallic lead is a matter of import- 
ance, because it affects the accuracy of the results ; but in these cases the 
difficulty can generally be avoided by discarding zinc altogether, and re- 
sorting to other methods of analysis. But in order to use Marshes procea 
for the detection of arsenic, the chemist must procure zinc free from s^ 
senic, and there is no escape from this necessity ; redistillation will not 
disembarrass zinc of its arsenic, and the process of reducing zinc from i 
pure oxyd is very laborious and uncertain ; how then can zinc free from 
arsenic be obtained ? There is but one satisfactory answer to this ques- 
tion. Pure zinc might certainly be made from the oxyd by the manufiu- 
turing chemist, but at present the zinc labelled " pure^ by those who sell 
chemicals is not to be relied upon, and the chemist must therefore test 
samples procured from the dealer in metals, until he finds a specimen of 
the pure zinc which is manufactured on a large scale, and is to be obtained 
in commerce. 

* SiDce this paper was written, Mr. Wharton, director of the Bethlehem Zdc 
Works has prepared a large quantity of chemicaU;|r pure sine for chemical me, io 
ingots of about ten pounds weight See his advertisement In thia JoamaL— Sd^ 
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XLTV.—The Gold of Nova Scotia; by 0. C. Marsh, A.B., 
of the Sheffield Scientific School, Yale College. 

' the Atlantic coast of Nova Scotia is a belt of metamor- 
rocks extending the whole length of the Province and va- 
; in width from ten to fifty miles. It is mainly composed 
ly slate and quartzite, but in some parts of the district 
are replaced by mica slate, gneiss and granite. These strata 
a general N.E. and S.W. course and are highly inclined, 
have received but little attention from geologists and as 
esils have yet been found in them their exact age has been 
tter of considerable uncertainty. Prof. J. W. Dawson, who 
bis study of this region is best qualified to express an opin- 
m this point, states that they are probably Lower Silurian, 
x)ssibly of the same age as tne Potsdam sandstone.''^ 
le general resemblance of these strata to the gold-bearing 
I in other parts of the world had occasionally been noticed, 
various explorations for the precious metals had from time 
ne been made in their vicinity, but I cannot ascertain that 
was actually discovered in this Province earlier than March, 
, although reports to that eiBfect have been circulated. It 
then accidentally found in Halifax county, about fifteen 
I from the coast, m the bed of a small stream which empties 
the Tangier river. Gold was soon after observed in the 
sent quartz veins also, and in a short time several hundred 
)n8 were attracted thither by the reports of the discovery 
commenced explorations. The quantity of the gold ob- 
d, however, was so small, that the excitement soon dirain- 
l, and but one company continued work for any length of 
In May of that year, the Provincial Secretary, Hon. 
ph Howe, accompanied by Prof How of King's College. 
3 an official visit to the locality, and on his return published 
)ort which was very unfavorable to future explorations, 
le discovery of gold in the Province, although in small 
itity, naturally encouraged a further search, and in March of 
present year it was again found, on the coast near Tangier 
or, in sufficient abundance to promise profitable employment 
, great number of persons, and since that time a large amount 
been obtained from that locality. Within the next three 
ths gold was discovered in the same strata at various other 
)8, the most important of which are Rawdon and Douglass, 
ants county ; Gold river, near Chester ; and Lawrencetown, 
T miles east of Halifax. At the latter place there are indi- 
•ns of an extensive deposit of gold, and an association, 

* Supplement to Acadian Geology, page 63. 
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organized in London, under tbe name of the ^' Nova Scotia Gold 
Mining Company," has recently purchased a tract of land there, 
and obtainea permission from the government to work it for a 
term of years. In June last, gold was discovered in a bluff on 
the coast near Lunenburg, and shortly after the sands on the 
beach below were found to be unusually rich in this metaL It 
has also been found quite recently at Lake Thomas, about fifteen 
miles north of Halifax, and some valuable specimens obtained 

While in Nova Scotia a few weeks since I visited Tanker and 
Lunenburg, the most important of the above localities, and 
through the kindness of Mr. S. P. Fairbanks, the Provincial 
Inspector of Mines, I had an opportunity of examining the gold- 
bearing strata at these places and in their vicinitv. I am also 
indebted to this gentleman for many interesting iacts ia regard 
to the discovery of the gold. 

The Tangier mines are situated sixty-seven miles east of Hal- 
ifax and about half a mile from the coast Here the out-crop- 
pine rocks form a series of low hills, which are covered with a 
thick growth of spruce and hemlock. The strata which contain 
the gold consist of clay slate, traversed in various directions by 
veins of auartz, which is generally very compact. The cellalar 
variety, aiscolored by oxyd of iron, so commonly found with 
the gold in California and Australia, appeared to be wanting aft 
this locality. The strata, which are here very much disturbed, 
had been well exposed in many places by the recent explora- 
tions, but the nature of the surrounding country prevented any 
extensive examination of them. At one point they had a strike 
of S. 84° E., and a dip of 67° S. 

The excavations at Tangier were carefully examined for fossik 
but without success, as the igneous action to which these rocks 
have been subjected has probably obliterated all traces of those 
they once contained. The recent discovery, however, of very 
perfect fossils, of many new species, near Saint John, New 
Brunswick, in clay slate which closely resembles this in struc- 
ture, would seem to indicate that some organic remains may 
have been preserved in this formation. 

The gold at Tangier occurs mainly in the quartz veins, which 
are in most cases less than a foot in width, but in one instance I 
noticed it in the argillite near its junction with the quartz. It 
is disseminated through the matrix in the usual manner, — fire- 
quently in isolated particles and masses, and where the quartz is 
white furnishes specimens of great beauty. One of the largest 
obtained was prized at three hundred dollars, which was hut 
little above its intrinsic value. Gold has also been found in the 
soil, and in the bed of a small stream near the mines; but not 
in sufficient quantity to attract much attention. 
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The minerals noticed in association with the gold at this local- 
ity were mostly iron pyrites and mispickel. The former ap- 
peared to be quite abundant, and, suspectiug it to be auriferous, 
L have examined a sjpecimen and find it contains a considerable 
quantity of gold. Tne exact amount was not estimated, but it 
18 sufficient to make its separation profitable if conducted with 
skill and economy. The mispickel at Tangier is frequently 
found underlying the gold in the quartz veins, and in some 
cases enclosing it. Chalcopyrite, magnetite, hematite, and ga- 
lena, also occur in small quantities. 

Amonff the specimens of gold obtained at Tangier I noticed 
three isolated crystals, which resembled in general appearance 
those brought from California. The largest of these was about 
one third of an inch in diameter. It was a rhombic dodecahe- 
dron with its edges slightly beveled, and although its faces were 
marked with delicate strife several of them were unusually bril- 
liant The other two crystals were octahedrons, with dull and 
somewhat rounded &ces« One of these was flattened and also 
much elongated. The smallest crystal was about two lines in 
length and quite perfect. 

The mines at this locality are on the Government lands, and a 
' claim,' thirty by thirty-three feet, is rented at twenty dollars per 
annum. At the time of my visit in August, about seven hund- 
red men were working ' claims,' and a large amount of gold had 
been taken from the quartz veins, although in many cases at 
least one third of what they contained was lost by the rude and 
unsatisfactory methods employed in its extraction. Two crush- 
ing mills, however, were then nearly completed, which, although 
very unlike, were apparently well adapted to the end in view. 
One of them was very similar to the arrastre^ a rude instrument 
used extensively in the silver mines of Mexico, and found to be 
very efiective.* It consisted, essentially, of two large granite 
boulders, attached by short ropes to a horizontal beam, on either 
side of an upright shaft, around which they were drawn by a 
pair of horses. The quartz was put on a paved floor and kept 
wet^ and was crushed oy the boulders as they were dragged over 
it. The other mill was a small sized quartz-crusher of recent 
invention. 

At Lunenburg, which is about seventy miles west of Halifax 
and one hundred and thirty from Tangier, the gold also occurs 
in quartz veins traversing the clay slate, which here forms a high 
bluff, but it is most abundant in the sands of the adjacent beach. 
Those who first commenced explorations at this place obtained 
large quantities of gold with very little labor, ana their success 
soon attracted others from all parts of the Province. This local- 
ity is known in the neighborhood as " The Ovens," from some 

* Ure's Dictionary of Arts, toL iii, page 67T, London, 1860. 
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deep cayerns which have been worn in the bluff by the action of 
the sea. It is this denuding power which has torn the gold 
jfrom its bed and collected it on the beach. There is some reasoa 
to believe that a large amount of gold derived Grom the same 
source exists in the bottom of the harbor, as the sea- weed which 
is washed on shore has oocasionallj small particles of the pre- 
cious metal attached to it. This pomt will probably soon be de- 
cided ; as a " Dredging Company " has been formed| and in a 
short time will commence operations. 

The strata at this place are similar in appearance and structoie 
to those at Tangier, and seem to have CNdcn equally disturbed. 
At one point near the shore where they were well exposed the 
strike was S. 80° W., and the dip about 75° N. Quartz veins 

i)ass through the slate in many directions, and are generally 
bund to contain gold, especially those running north and south. 
Severid dikes of Basaltic trap were also observed, one of which 
was seven feet in width and appeared to be conformable to the 
strata. The auriferous sand on the shore rests on the edges of 
the upturned slate, which has here been worn out into * pockets' 
of various sizes, well adapted to retain the gold as it is washed 
over them. After these cavities have been apparently exhausted, 
a large amount of fine gold can be obtained, for several feet be- 
neath them, between the thin lamin» of the slate. 

Nearly the same minerals which were noticed at Tangier also 
occur with the gold at this locality. The mispickel is more 
abundant, and is usually in very perfect octahedral crystals, 
some of which are twins and highly modified. The large amount 
of this substance in the sand on the beach, makes the gold 
washing somewhat difficult, and with the rude apparatus em- 
ployed much of the fine dust is lost. Mercury has not yet been 
used in separating the gold either here or at the other localities.* 

It is impossible to form any reliable estimate of the amount 
of gold obtained in Nova Scotia since its discovery there in 
March last, as in almost every instance the 'claims' have been 
worked by private individuals who were generally disinclined 
to give information in regard to their own success. Nor would 
the amount alone, if ascertained, be a fair criterion by which to 
iudge the value of the gold fields, since they have in most cases 
been explored by those who have had no previous experience in 

* While at LuneDbarg I was iDformed of a circumstance connected with tbe dis- 
ooYcrj of the gold which iUustratea the utility of even a little scientific knowledge, 
and the need of its more general diffusion. Some years since a fanner, living in 
the neighboring town of Chester, thought he had discovered a Taluable copper 
mine on his land, and at a great expense sunk a shaft about eighty feet in depth. 
Finding little copper to repay his labor, and having exhausted all his means, the 
work was finally abandonee!. In his excavations he had cut through a large quarts 
vein richly stored with gold, which he had noticed, but supposed to be merely cop- 
per pyrites. The present owner works this copper mine for gold. 
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searching for gold, and only the rudest methods have been em- 
ployed in obtaining it. I was informed that gold to the value 
of ^2400 had been taken from one 'claim ' at Tangier, $1800 from 
another, and $480 from a third, although many ouier 'claims' had 
yielded little or nothing. I saw in Haliiax ingots and specimens 
of Tangier gold which were valued at about $2000, and at 
Lunenburg at least $260 worth of fine dust which it was said 
had been washed fix>m a single 'pocket' on the beach. 

I have recently analyzed some specimens of gold which I ob- 
tained at Tangier and Lunenburg, and the results are given be- 
low. The Tangier specimen was taken from a quartz vein, and 
is very remarkiu)le for its purity. I find it is surpassed in this 
respect by the spid from only one other locality, viz., Scha- 
browski, near Katharinenburg, in Siberia.* The Lunenburg 

fold was in small particles, washed from the sand on the shore, 
n preparing for the analyses the gold was boiled in chlorbydric 
ado, msed twice with borax and hammered, and its specific 
gravity taken. The quantity employed in each case was between 
one and two grammes, and the analyses were made according to 
tiie metfiod used by Bose in his investigations on the gold of the 
Ural mountainaf 
An analysis of the Tangier gold, specific gravity 18*95, gave, 

Gold, 9818 

SilTW, 1-^6 

Copper* ...---- "06 

Iron, --.---•- trace, 

99-94 

An analysis of Lunenburg gold, specific gravity 18*87, gave, 

Gold, 9204 

Silver, 7-76 

Copper, -..--.- '11 

Iroo, ----.--• trace, 

99-91 

In some specimens of auriferous quartz from Lawrencetown, 
obtained of Mr. R G. Fraser of Halifax, I found mispickel, iron 
pyrites, galena, and magnetite, associated with the gold in the 
same manner as at the other localities. In one instance a crys- 
tal of mispickel had a small particle of gold passing directly- 
through its center. The specific gravity of the gold from this 
place was 18*60, which would indicate a aegree of purity between 
that of the Tangier and Lunenburg specimens. The quantity 
obtained was not sufficient for satis&ctory analyses. 

Mr. Fraser informed me that some time since, in company 
with several others, he made explorations for gold on Sable 
island, and found a small quantity in the sand of which it is 

* Dana's Mineralogy, Fourth ed, page 9. 

t Beise nach dem Ural, page 406. Berlin, 1842. 
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composed. As this island is more than one hundred mUes firom 
the coast, this discovery would appear to indicate that the gold- 
bearing strata of Nova Scotia extend for a considerable distance 
beneath the Atlantic ocean. 

There is another belt of metamorphic rocks in the northern 
part of this Province which resembles in many respects that on 
the Atlantic coast, although it probably belongs to a more recent 
formation. The Gobeq aid mountains are in tms district, and are 
mainly composed of talcose and chloritic slates, penetrated hj 
dikes of green-stone, sienite and granite. While paasing this 
range in August last in company with Mr. W. P. Ketcham of 
New York, I noticed a close resemblance between these rocks 
and the auriferous strata which I had just examined at Tangier 
and Lunenburg. The quartz veins were of similar size and i^ 
pearance, and contained some of the same minerals which are 
there associated with the gold. I think it probable that theee 
strata also will be found to contain this metal, although the 
hasty and imperfect examination, which we then were enabled 
to make, was not rewarded by its discovery. 

A public geological survey of Nova Scotia is much needed, 
and a considerable part of it could be made with comparativelj 
little labor ; as in some parts of the Province the formations are 
80 interesting that they early attracted the attention of scientific 
men, and have been very carefully studied. The districts, how- 
ever, in which gold has been discovered, and in which it is 
likely to be found, have been only casually examined, and a 
systematic survey would make known their real value and pre- 
vent the recent discoveries from proving a misfortune, by im- 
pairing ''more important branches of industry. Now that the 
monopoly of the " General Mining Association," which has so 
long obstructed the development of the rich mineral resources 
of me Province, has been removed, it seems especially desirable 
that this survey should no longer be delayed. The revenue 
derived from the rent of 'claims' in the gold fields would proba- 
bly be more than sufficient to carry on the work and could not 
well be devoted to a better purpose. 

The great extent of metamorphic strata in Nova Scotia, so 
similar to the gold-bearing rocks in other countries, and the &ct 
that gold has now been found at manv widely separated points^ 
would seem to indicate that a new and important source of min- 
eral wealth vrill soon be added to this already fiivored Province. 

8h«ffield Labontory, Yale OoUege, Oct 5th, 18»1. 
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Art. XLY. ^Notice of a MeieoriU which fell in Hindosian in 
1857 ; by J. Lang Cassels, M.D., Professor of Chemistryi 
Cleveland Med. Coll., Ohio. 

This meteorite fell near the small village of Pamallee in the 
extreme south part of nindostan, and was obtained and sent to 
the Western Eeserve College, Ohio, by the Eev. H. S. Taylor, 
a graduate of that Institution, at present connected with the 
Madura mission. Along with the stone he sent the following 
account of its £Edl, &c. 

" Two meteoric stones fell on the 28th of February, 1857, 
from a clear sky, about noon, near the village of Pamallee, 
where some of our Christian people live. The smaller one weighs 
37 pounds, and the larger is three or four times as heavy. The 
larger fell first, the smdler two or three seconds after, and some 
two or three miles south of the first one. The lai^ fisdling 
into tenacious and hard eartli sunk into the ground but two feet 
and five inches. It came fiK>m the north, making an angle with 
the vertical of about fifteen degrees. 

" The smaller one fell perpendicularly and sunk into the 
ground two feet eight inches. As no rain had &31en since they 
fell, I was able, on going there three days ago— April, 1857 — 
to make sure titieir &pth, to see just the impression they left 
when taken up, and to assure myself by enquiry and observa* 
tion as to the stones having fallen there. Some children were 
picking cotton within a few rods of the first when it fell ; and 
two women were standing near the place where the second fell. 
A doud of dust was seen to be raised in each case, for the 
ground was very dry. Before night the larger stone was visited 
by crowds of persons from the neighboring villages, who com- 
menced worshiping it as the image of their deity which had 
fallen from heaven." 

The noise which these meteorites made while passing through 
the atmosphere is described as being terrific to all in the viciU'* 
ity ; and Mr. Taylor adds, that it was reported to have been 
heard some 15 or 20 miles from where they fell. 

With much difficulty Mr. Taylor succeeaed in obtaining both 
meteorites from the natives, who closely clung to them with 
great reverential attachment ; but the Madrass government hav- 
ing learned of their fall, claimed them as a matter of right, and 
they accordingly were taken from him and placed in the Ma- 
drass Museum where the larger one still remains. Through the 
influence of some friends, Mr. Taylor, with commendable zeal 
and much perseverance, succeeded in regaining the smaller one, 
which he generously sent to the mineralogical cabinet of hia 
alma mater in Hudson, Ohio. 

Am. Joub. Sci.— Secokd Series, Vol. XXXII, No. 06.— Nov., 1861* 
51 
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Thia meteoric etone has all the appearances of this claas of IH- 
teorites; it is coated with the hbubI black vitrified crast, and 
although angular in its ^neral ontliues, it ia more or lea 
rounded on these angles ; it has numerous spots on its soiftce, 
Tarring in size from a line to an mch and a half in diameter, 
with a corresponding varying depth , some of Uiem being i 
quarter of an inch deep — as is attempted to be shown in the 
accompanying figure. Internally it is a mottled gre; color, 




having numerous circalar spots of doll white. Throoghont itt 
recent surface are numerous bnlliant specks of nickel, and dis- 
tinct crystals of nickeliferoua iron with a good deal of iron 
rust. Olivine and schreibersite can also be identified with a 
m^mifier. 

The meteorite is remarkable for the great amount of nickel it 
contains — nearly 17 per cent, while the iron is about S per cent 
This metal is not uniformly distributed throughout the mass, is 
is pl&in even by an examination of the surface by a magnifier. 

The magnet abstracts 21151 per cent from the powdered 
stone. Color of the powder olive green. Sp, gr. 8'421 — S'464. 

An examination of the stone detected the presence of silica, 
lime, potassa, soda, oxyd of iron, sulphid of iron, oxyd of chro- 
mium, oxyd of manganese, iron, nickel, cobalt, copper, sulphnr 
and phosphorus. 

[A pisolitic structure is veiy evident in the stone, spherical 
masses of meteoric pyrites enclosing often a minute granule of 
white silicate, and surrounded with a ooa^ng of a blacSdsh color 
and magnetic. A similar pisolitic structure has been noticed in 
other meteorites, as for example in that of Weston, Conn., (1807, 
Dec. 14). The mottled character of the fresh fracture, presenting 
large patches of p«y and white contrasted with a darker ground, 
is strikingly similar in these two stones. Very unlike howeyer 
is the distribution of the iron which in the Connecticut stone 
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cists in nodules of some size, while in the Pamallee stone there 
\ a remarkable absence of particles larger than a pin's head. The 
irface of the Pamallee stone under a file shows countless points 
f metallic reflection, the metallic nickel being almost in a 
x>iigy state resembling silver reduced from its chlorid by zinc. 
'he mineralogical constituents of this stone are clearly brought 
at on a polished sur£EU^e, which then presents a porphyntic 
ppearance.*] 



lRT. XLVL — On an Improvement in the Lenticular Stereoscope; 
by Pro£ E, Eicebson, Troy University. 

The Lenticular Stereoscope, in its common form, has certain 
mperfections as an instrument which more or less detract from 
he pleasure which would otherwise attend its use. Nor are 
bese imperfections of such a character as only to be recognized 
>7 adepts in its use; on the contrary, they are well known 
o almoBt every one who possesses one of these popular and in- 
(tmcdye instrumenta Tne causes of these imperfections are not 
ID generally known. A common result of one fault is the diffi- 
mlty which is experienced in endeavoring to unite the dissimilar 
*ight and left pictures; this is, indeed, sometimes quite impossi- 
jle, and the ODserver, after a series of exercises, exceedingly 
straining to the or^an of vision, gives over the eJBEbrt in despair. 
&.nother imperfection is the inability of the instrument to exhibit 
i steroscopic view of pictures much larger than those ordinarily 
furnished by the dealers in Europe and America. Negatives 
including a much larger angle are readily obtained, but the 
positives taken from them are either reduced in copying, or the 
legatives are cut down to the size of the ordinary stereoscopic 
picture, when they are printed by contact; thus, oftentimes, 
some of the most beautiful details in the view are absolutely 
sacrificed* 

* Prof. Gasssers notice of the Parnallee meteorite has been in our hands for some 
nonths. We have taken the liberty to add some details to the mineralogical de- 
icription, having by the kindness of Prof. Young of Hudson, C, bad the opportunity 
}f inspecting the stone now in the Cabinet of the Western Reserve College. Under- 
itanding from Prof J. L. Smith that he was engaged in an analysis of this meteor- 
te, we at once suspended a similar analysis then in hand — believing that a chemist 
to much in the habit of conducting the chemical examination of meteors would do 
;he subject fuller justice than is possible for one not constantly engaged in similar 
inalyses — always difficult and unsatisfactory. Prof. Smith's results have not been 
'eceived and we do not feel at liberty longer to withhold Prof. Cassels' paper, which 
bas now a new interest in connection with the remarks of Mr. Haidinger, (see 
Metecrologt/.) 

In a private letter Dir. Haidinger says : " As to the structure of the Pamallee 
meteor I have compared it with those in our Imperial Cabinet and find that among 
tliem all it has the closest resemblance to the meteorite which Piddington of Calcutta 
diaoovered among a lot of rocks from Assam in 1846." (See this vol, p. 148.) — S. 
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We propose in the present article— Ist^ to aooount for these 
imperfections in the stereoscope, and 2d, to describe a simple 
modification of the instrument, which mil remoye them com- 
pletely. 

The difficulty experienced in uniting the right and left pictures 
of certain stereoscopic slides may be occasioned either by the 
lenses being improperly mounted ; or the pictures being arranged 
on the slides at improper distances from each other; or beca^ 
the eyes of one observer are naturally wider apart than those of 
another, and, therefore, the samB instrument fails to afford an 
equally good view to each. Let us examine, briefly, each of 
these cases. It sometimes happens that the lenses are so adjusted 
or cut as to occupy improper positions ; as a consequence one of 
the pictures is tnrown a little higher than the other. If this 
defect operated only in a horizontal direction it would not be 
so serious, as, within certain limits, the eyes can accommodate 
themselves to a horizontal strain ; which accounts for our ability 
to see certain views after a considerable eflS^rt, which at first 
gave us more or less difficulty. But when the discrepancy is 
one measured on a perpendicular line, it is much more serious; 
the eyes are not accustomed to move in this direction independ- 
ently of each other; so that if the imperfect mounting of the 
lenses causes a variation on this line of from one to two tenths 
of an inch it will be almost impossible for the observer to unite 
the views. An easy method of testing an instrument for this 
fistult is to draw upon a piece of white paper the size of a stereo- 
scopic slide, two series of short lines, each series being 2*6 inches 
from the other, and the lines in each series being drawn at cor- 
responding distances from each other, thus : 



Upon placing this in the stereoscope, and looking at it^ if the 
lines unite instantly with no variation, it proves the absence of 
this fault; but if, on the contrary, we ootain as a resultant a 
view of more than four lines, thus : 



we may be certain that the lenses are not properly mounted, and 
will give in usage little or no satisfaction. The instrument, 
however, may be perfect as to its lenses, and a difficulty still be 
experienced as to certain pictures or by certain persons. When 
the imperfection consists of a want of proper relation between 
the lenses and the aiide, it xxawail^ it^wi^ Kom the complement- 
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TV pictares being mounted at too great a distance from each 
*ner for the power of the fixed lenses to unite them ; but the 
ame result may be the effect of an individual peculiarity in the 
observer, the eyes being naturally wider apart than is common. 
[?he variation in the mounting of stereoscopic pictures is very 
preat. In carefully measuring a lot of nearly three hundred 
iifferent views, on glass and paper, French, English and Ameri- 
san, the actual variation was over an inch between the extremes ; 
jome being mounted only 2 J inches apart, and not a few of them 
)ver 8^ inches from each other. Moreover, as might be expected 
rem the variation in practice, there is consideraole difierence in 
)pinion, among those who have endeavored to settle this point, 
IS to what should be the standard distance between the right and 
eft pictures. Some say, ' the same distance the eyes are sepa- 
rated,' others ' 2'6 inches,' and a recent writer, Mr. Shadbolt, in 
;he British Journal of Photography, says — " There being two 
variable quantities involved, viz : the width between the eyes of 
Iifferent observers, and the lateral displacement of rays by the 
prisms used, it is necessary to obtain something like an approach 
x> an average of the amount of these inconstant quantities, and 
ifler careffl consideration of the matter, we fixed it at 2*75 
nches." The same writer, however, finds the distance required 
by Smith and Beck's achromatic stereoscopes very constant at 
2*8 inches. It does not seem that there is a clear apprehension 
>f the truth in regard to this point ; which is that the distance 
the pictures should be mounted apart will depend entirely upon 
the deflecting power of the lenses employed to unite them. And 
as there does not appear to be any standard for this power of 
the lenses, there is, consequently, none to regulate the distance 
the right and left hand pictures should be separated. It is easy 
to see, therefore, that a stereoscope which will enable us to see, 
equally well, different views whicn vary more than an inch in the 
mounting is a desideratum. 

The lenses of the ordinary stereoscope are so mounted that 
the eyes of the same observer always look through the same 
portion of each lens, which of course always causes the same 
imount of deflection, and answer perfectly to unite pictures 
wrhich are separated from each other a certain, uniform distance, 
[n order to measure this distance for any particular instrument 
bake ten or fifteen pieces of white paper or card-board, the size 
rf a stereoscopic slide, and upon the first, draw two lines one 

Starter of an inch in length, perpendicular to the lower side of 
e card, and parallel to each other, thus : 

I 

Increase the distance between the lines upon each fi\icc«sa\:^^^'ssA. 



406 Prof. Emerson's Description of his 

one-tenth of an inch until the lines upon the last card are three 
and one-half inches apart ; now look at each of these in the 
stereoscope with a rather hasty glance, and it will be easy to 
determine at what distance the lines should be apart to coalesce 
perfectly and instantly. This will be the distance the centres 
of the right and left pictures should be separated for that tn- 
strument ' 

But farther, the ordinary lenticular stereoscope does not per- 
mit the view of a picture measuring over three inches &om one 
side to the other; i. e., it affords a view of nine square inches as 
a maximum.* Sir D. Brewster, in his work on the Stereoscope, 
pp. 162, 163, declares that — " the size of the pictures is deter- 
mined," " that nothing can be gained by using larger pictures,^' 
&C., &o. This is true with regard to the ordinary form of the 
stereoscope. But this renders it none the less a very desirable 
thing to DC able to see larger pictures: and by larger pictures 
we do not mean the same pictures magnified, for then, indeed, 
nothing would be gained, but pictures induding a larger angle, 
and affording a view of more than twenty square inches as a 
maximum. 

Before proceeding to a description of an improvement which 
accomplisnes this result, it will be necessary oriefly to remind 
the reader that the lenses employed in the stereoscope while thej 
are constant as to their focal length, vary exceedingly as to their 
power of deflecting a ray, increasing it regularly as we proceed 
from the centre of the lens to its thin edge ; so that pictures 
which can be easily united when seen through the thicker or 
central portion of the lenses, require to be separated more and 
more from each other as we separate the glasses, and thus force 
the eyes to use a more highly deflecting portion of the lenses. 
The modification we propose in order to give the instrument a 
general character, ana adapt it to all sorts of views is an adjust- 
ment by which the lenses are rendered movable in a horizontal 
direction, so that they can be readily approached near to each 
other until the edges touch, or separatea from each other as far 
as the distance between the eyes will allow ; i. e. the distance 
traveled by each lens will be measured by the distance between 
the thickest and thinnest portions of that lens, which will be 
a little over an inch. To operate properly the lenses should 
move simultaneously, at uniform rates and in opposite directions. 
As the right lens moves towards the right, the left lens moves 
towards the left, and vice versa. By this means the lenses are 
made equivalent to prisms with variable angles. An easy 
method of accomplishmg this is shown in the following diagram 

^ ♦ The Reflecting Stereoscope of Wheatatone will exhibit larger pictures, but it 
H not adapted to popular use. 
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exhibiting thef under siSe of the lenses and their mechanical 
attachment 

This apparatus takes the place of the lenses in the various 
forms of the lenticular stereoscope. We have adjusted our own 
to a common hand-stereoscope merely flanging the sides so as to 
afford a view of glass and paper slides measuring ten inches in 
length by four inches in widtn. 




A 6 G D, light bnM frame in which the lenses slide. 
R, right-hand lens. L, left-hand lens. 
O, nut attached to the setting of the right lens through which a right-hand 

screw turns. 
H, nut attached to the setting of the left lens, through which a left-hand 

screw turns. 
E, Milled head on the end of the rod upon which is cut the right-hand screw 

for the nut G and also the left-hand screw for the nut H. 
Bj turning the milled head E the lenses either adranoe towards each other or 
recede from each other as may be desired. 

By means of this instrument, whatever the distance between 
the eyes, pictures may be easily and perfectly united which are 
mounted at any distance apart oetween two, and four and a hal^ 
inches from centre to centre ; and this, too, with the ordinary 
stereoscopic lenses; if achromatic lenses are used, it is auite 
practicable to unite pictures which measure five inches uom 
centre to centre, affording a view filling twenty square incheSy 
which is considerably more than twice as large as the ordinary 
slides. 

Troy UniTersity, Oct., 1861. 
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SCIENTIFIC INTELLIGENCE. 

I. PHYSICS AND CHEMISTRY. 
Phtbics. — 

1. Photographs of Spectra exhibited to the Chemical Section cfthn 
British Association ; by Prof. W. A. Miller (Chairman). He remarked : 
— ^The apparatus by which the spectra may be photographed consists of 
an ordinary camera obscura attached to the end of a long wooden tube, 
which opens into a cylindrical box, within which is a prism glass, or a hol- 
low prism filled with bisulphid of carbon. If the prism be so adjusted as 
to throw the solar rays, reflected from a heliostat, upon the screen of the 
camera, and the wires which transmit the sparks from a Ruhmkorff coil 
are placed in front of the uncovered portion of the slit, the two spectra 
are simultaneously impressed. The solar beam is easily intercepted at 
the proper time by means of a small screen, and the electric spectrum is 
allowed to continue its action for two or three, or six minutes, as may be 
necessary. He did not find that anything was gained in distinctness by 
interposing a lens of short focus between the slit and the wire which sup- 
plied the sparks, with the view of rendering the rays of the electric light 
parallel like those of the sun, owing to the absorbent action of the 
glass weakening the photographic effect ; and the flickering motion of 
the sparks being magnified by the lens, rendered the lines less distinct 
than when the lens was not used. Although with each of the metals 
(including platinum, gold, silver, copper, zinc, aluminium, magnesium, 
iron), when the spark was taken in air, he obtained decided photographs, 
it appeared that in each case the impressed spectrum was very nearly 
the same, proving that few of the lines produced were those which were 
characteristic of the metal. The peculiar lines of the metal seemed 
chiefly to be confined to the visible portion of the spectrum, and these 
had little or no photographic power. This was singularly exemplified bj 
repeating the experiment upon the same metal in air, and in a continuous 
current of pure hydrogen. Iron, for example, gave, in hydrogen, a spec- 
trum in which a bright orange and a strong green band were visible, 
besides a few faint lines in the blue part of the spectrum. Although the 
light produced by the action of the coil was allowed to fall for ten min- 
utes upon a sensitive collodion surface, scarcely a trace of any action was 
procured ; whilst, in five minutes, in the air, a powerful impression of 
numerous bands was obtained. It is remarked by Mr. Talbot that, in the 
spectra of colored flames, the nature of the acid did not influence the 
position of the bright lines of the spectrum, which he found was depend- 
ent upon the metal employed, and this remark had been confirmed by 
all subsequent observers. But the case was very different in the absorp- 
tive bands produced by the vapors of colored bodies, — there the nature 
of both constituents of the compound was essentially connected with the 
production of absorptive bands. Chlorine, combined with hydrogen, 
gave no bands by absorption in any moderate thickness. Chlorous acid 
and peroxyd of chlorine both produced the same set of bands, while 
hypochlorous acid, although a strongly colored vapor and containing the 
same elements, oxygen and chlorine, produced no absorptive Undi 
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Again, the browDish red vapor of perchlorid of iron produced no ab- 
sorptive bands ; but when converted into vapor in a flame this gave out 
bands independent of the form in which it occurred combined. These 
anomalies appeared to admit of an easy explanation on the supposition 
that, in any case, the compound is decomposed in flame, either simply by 
the high temperature, just as water is, as shown by Grove, or, in all other 
cases of the production of bright lines by the introduction of a metallio 
salt into a flame of burning bodies (as shown by Deville). In the vol- 
taic pile the decomposition must of necessity take place by electric action. 
The compound gases, protoxyd and binoxyd of nitrogen, gave, when 
electrified, the same series of bright bands (as Plticker had shown) which 
their constituents when combined furnish. Aqueous vapor always gives 
the bright lines due to hydrogen and hydrochloric acid, the mixed system 
of lines, which could not be produced by hydrogen and chlorine. The 
reducing influence of the hydrogen and other combustible constituents of 
the burning body would decompose the salt, liberating the metal, which 
would immediately become oxydized or carried oflf in the ascending cur- 
rent. There was obviously a marked diflference between the effect of 
intense ignition upon most of the metallic and the non-metallic bodies. 
The observations of Plticker upon the spectra of iodine, bromine and 
chlorine show that they give, when ignited, a very different series of 
bands to those which they furnished by absorption, as Dr. Gladstone had 
already pointed out ; but it was interesting to remark that^ in the case 
of hydrc^n, which, chemically, was so similar to a metal, we have a com- 
paratively simple spectrum, in which the three principal bright lines cor- 
respond to Fraunhofer's dark lines, C, F, and G. It was, however, to be 
specially noted that the hydrogen occasioned no perceptible absorptive 
bands at ordinary temperatures in such thickness as we could command 
m our experiments, and the vapor of boiling mercury was also destitute 
of any absorptive action, although when ignited by the electric spark it 
gave a characteristic and brilliant series of dark bands. The following 
experiment suggested itself as a direct test of Kirchhoff*s theory. Two 
gas-burners, into which were introduced chlorid of sodium on the wick 
of the spirit lamp, were placed eo as to illuminate equally the opposite 
sides of a sheet of paper partially greased. The rays of the electric 
light screened from the photometric surface, suitably protected, were 
made to traverse one of the flames. If the yellow rays of light were 
absorbed by the sodium flame, the light emitted laterally by the flame 
should be sensibly increased. The experiment, however, failed to indicate 
any such increase in the bnlliancy of the flame, possibly because the eye 
was not suflSciently sensitive to detect the slight difference which was to 
be expected. — Athenaum, Sept. 14, 1861. 

CBKlflSTRT. — 

2. On Ccesium and Mubidium. — ^Bunsex has communicated a prelim- 
inary notice of the two new metals discovered by Kirchhoff and himself 
by means of the spectral analysis. Both of these metals exhibit in their 
compounds an extraordinary resemblance to potassium, and cannot be 
distinguished from it either by reagents or by the blowpipe. The first of 
the new metals is named Rubidium from Bubidtis, dark red, referring to 
two very remarkable spectral lines, which lie beyond Fraunhofer's line A, 
Am. Jour. Scl-^bcoxb Sbbus, Vol. XXXU, ^o. V&— Nov., 186L 
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and consequently occur in a portion of the apectrum which can onlj be 
rendered visible by unusual methods. The authors hare found tlie metal 
in the greatest quantity in the lepidolites ; that of Rozena, in Moraria, 
contains about ■Yj^tf of its weight of oxyd of rubidiuna — the Saxon 
lepidolito appears to be still richer. Traces of it are found in almost all 
mineral waters, but it does not appear to be always present in the potash 
compounds of commerce. The compounds of Rubidium are most easily 
obtained pure from lepidolite. The rubidium is contained with small 
portions of Caesium in the precipitate of chlorplatinate of potassium 
obtained from the mineral. The chlorplatinate of potassium requires 
nineteen times, the chlorplatinate of rubidium one hundred and fifty- 
eight times its weight of boiling water for solution. The precipitate is to 
be boiled repeatedly with very little water, and the solution each tims 
simply poured off from the precipitate, which exhibits in the spectral 
apparatus, after a few boilings, two new blue lines which He close to the 
blue calcium line, which the authors have not represented in their first 
plate of the spectrum, because it is one of the weaker lines ; by further 
treatment with water, the two red lines beyond A^ soon appear, together 
with several others which are less characteristic The chlorid of nibidinm 
is easily obtained from the precipitate by reduction with hydrogen and 
extraction with water. In this manner the authors obtain from 150 
kilogrammes of lepidolite, about two ounces of nearly pure mbidiam salt 
By repeating the process of precipitation with chlorid of platinum and 
boiling several times, the last traces of potassium may be rennoved. To 
obtain rubidium free from ciesium, the salt must be converted into car- 
bonate and repeatedly extracted with alcohol, which dissoWea the carbon- 
ate of caesium. 

Rubidium forms with mercury, with the aid of the Voltaic circuit, an 
amalgam of silver-white color and crystalline structure. This amalgam 
quickly oxydizes in the air, decomposes water in the cold and is electro- 
positive to potassium. The equivaJent of rubidium is 85*36 and its sym- 
bol Rb. 

The hydrate RbO, HO-|-aq is soluble in almost all proportions in water 
and alcohol ; gives off its water of crystallization by heating, leaving 
RbO, HO which on farther heating, melts but does not lose its atom of 
water, is caustic like potash, dissolves in water with strong evolution of 
heat, and greedily attracts water and carbonic acid from the air. 

The carbonate RbO, CO^ forms indistinct strongly alkaline crystals, 
insoluble in alcohol, and leaving on heating RbO, C02-f'aq as a sandj 
powder, which melts easily, deliquesces and absorbs an additional atom of 
carbonic acid. The bi-carbonate RbO, OOj-f-HO, CO^ forms prismatic 
crystals permanent in the air, with a faint alkaline reaction, and a cooling, 
not caustic taste. The nitrate RbO, NO^ is not rhombic like saltpetre 
but crystHllizes in dihexagonal prisms, with less distinctly formed twelve 
sided pyramids. The sulphate forms large hard anhydrous crystals, 
having a glassy lustre and permanent in the air: they are isomorpboos 
with sulphate of potash. This sulphate gives with sulphate of alumina 
an alum crystallizing in hard ghi^y octahedra, and with sulphate of 
cobalt a beautiful double salt isomorphous with KO, SOj-f-CoO, SO, 
-J-6H0. The chlorid RbCl is anhydrous, permanent in air, eiyatalli- 
zing with difficulty in cubM, «aaily fusible, and raadiiy and compitttl/ 
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volatile on the platinum wire. The chlorplatioate RbCl, PtG^ ^^ & bright 
vellowy anhydrous^ sandy powder, consisting of microscopic regular octa- . 
hedra, which can only be distinguished from the chlorplatinate of potas- 
sium by its lesser solubility. 

The second of the new elements, the authors term Csesium, from 
Ctsnius^ sky blue ; it gives a beautiful and highly characteristic spectral^ 
line, lying near the strontium-line Srd, It appears to constantly accom- 
pany rubidium, but occurs for the most part in small quantity. Ten kilo- 
grammes of the DQrkheimer water contain not quite two milligrammes 
of chlorid of caesium. The authors obtained ii from this water. The 
potassium, rubidium and caesium are precipitated together by chlorid of 
platinum, and the double chlorids of potassium and rubidium, separated 
as much as possible by boiling wiih water; the caesium may then be 
extracted by converting the mixed chlorids into carbonates, and dissolving 
out the carbonate of caesium with absolute alcohol. To remove the last 
traces of potassium and rubidium, about ^ths of the carbonate are ren- 
dered caustic by baryta water, the mass evaporated in a silver dish, and 
the caustic oxyd of csesium dissolved out with absolute alcohol, which 
leaves the carbonates of potassium and rubidium. This operation must 
be repeated till the spectral analysis exhibits at most a very faint reaction 
for potassium and rubidium. 

The amalgam of caesium decomposes water in the cold and oxydizes in 
the air: it is electro-positive to both potassium and rubidium, and is 
therefore the most electro-positive of all known elements. The equivalent 
of caesium is 123*4 and its symbol Cs. 

The hydrate CsO, HO-f-aq is indistinctly crystallized, deliquescent and 
extremely caustic; it loses an atom of water by ignition, evaporates com- 
pletely when heated in the flame and is easily soluble in alcohol. The 
carbonate forms indistinct crystals, soluble in five times their weight of 
absolute alcohol, deliquescent and very caustic The bicarbonate forms 
permanent, glassy prismatic crystals. The nitrate is anhydrous and 
isomorphous with nitrate of rubidium. The sulphate is also anhydrous 
and permanent in air; it forms a well crystallized alum and double 
sulphates isomorphous with KO, SOg-fMgO, SO3+6HO. The chlorid 
crystallizes in cubes and is deliquescent in the air; it is s1i<;htly volatile 
and easily becomes somewhat basic, when heated in air. The chlorpla- 
tinate forms bright yellow microscopic regular octahedra, and is the least 
soluble of the three alkaline double chlorids. — Ann, der Chemie und 
Pharmaeie^ cxix, 107. 

3. Probable existence of a new Element, — Crookes has proposed the 
name Thalium for what appears to be a new element existing in certain 
seleniferous and telluriferous deposits produced in the manufacture of sul- 
phuric acid. The new element appears to belong to the oxygen and sul- 
phur group, and produces in the spectrum an extremely pure and vivid 
f^reen line comparable in intensity with the sodium line D. Thalium 
dalXo;) was not detected in seleniferous and telluriferous minerals hitherto 
examined, but two or three specimens of native sulphur, among others 
those from Lipari, contain a small quantity, so that the sulphur of this 
locality may prove an available source of the substance in question. 
Thallium appears to be a dense brown powder characterized in a very re- 
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maifaible maBner bj the spectral line referred to. Its physica] and 
chemical properties are not yet described. — Chemical News^ -^ay, 1861. 
[The name Thalium is preoccupied, having been proposed by Dr. D. 
D. Owen (this Journal, [2], xiii, 420, 1852) for a supposed new metil 
found by him in Thalite, a greenish hydrous silicate from the north shore 
of Lake Superior. — Eds.] 

4. Reduction of Sulphuric Acid by Nascent Hydrogen. — Eolbi hai 
obserred that sulphydric acid gas is always set free in perceptible qnantitj 
by the action of concentrated sulphuric acid upon metallic zinc When 
the sulphuric acid is previously diluted with twice its volume of water 
perfectly pure hydrogen is obtained ; the addition of concentrated sdd 
immediately produced the odor of sulphydric acid. The hotter the liquid 
and the stronger the acid, the greater will be the quantity of sulphydric 
acid produced. Eolbe remarks that this fact is important in judicial in- 
vestigations, since if concentrated sulphuric acid be used in Marah's ap- 
paratus a part or perhaps the whole of the arsenic present might be con- 
verted into sulphid and thus escape detection. — Zeitechrift fiir Chmit^ 
iv, Jahrgang^ 419. 

5. On certain Organic Acids, — Malic acid by the action of heat yields 
as is well known, fumaric and maleic acids. Perkin and Duppa and 
Eekul^ have shown that malic and tartaric acids may be prepared from 
succinic acid, and Kekul^ now finds that fumaric and maleic acids mzj 
be readily eonverted fnto succinic acid or a derivative of this. When 
ftimaric acid is heated for a few minutes in a water-bath with bromine 
and water, the bromine disappears, and on cooling white crystals of bi- 
bromosvccinic acid separate. The reaction is represented by the equation 

C3H,03+2Br = C3H,Br20e, 

and consists not in a substitution but in a simple addition of bromine. 

By the action of nascent hydrogen upon fumaric acid, succinic acid 
may be directly produced, a simple addition of His taking place. Kekul^ 
calls attention to the fact that this made of formation by addition has 
hitherto been unobserved in the case of the organic acids, and only rarely 
in the case of other organic bodies. 

Maleic acid in like manner forms bibromosuccinic acid by the action of 
bromine, but another acid is formed at the same time which has not vet 
been studied. Maleic acid also combines with nascent hydrogen to form 
succinic acid. lodhydric and brorahydric acids convert maleic into fuma- 
ric acid. Kekule points out the following interesting parallels. 

Succinic acid^ Cs He Os — Ha = Cs H4 Os, Fumaric acid. 

Propyl alcohol, Ce Hs Oa ^ Ha — Cs He CH, Ally 1-alcohol. 

Propyl aldehyd, CeHeOa-HarrCeHiOa, Acrolein. 

Propionic acid, Ce He O4 — Ha :=: Ce Hi O4, Acrylic acid. 

Stearic acid, Cte Hse O4 — Ha s= Cse Ha4 O4, Oleic acid. 

Marsh gas, CU He — Ha = 04 H4, Olefiant gas. 

Alcohol, O4 He Oa ^ 2 HO = 04 H4, " " 

Malic acid, Cs He Oio- 2H0 = Oe H4 Os, Fumaric acid. 

Ethylene, 04 H4 + 2Br= 04 H4 . Bra, Bromid of ethylene. 

Fumaric acid, Cs H4 Os -f- 2Br = Os H4 Brs Os, Bibromsuccinic acid. 

Ethylene, 04 H4 -f BrH = 04 He Br, Bromid of ethyl 

Fumaric acid, Cs H4 Os-f-BrHsCs He BrOs, Monobromsuccinic add. 
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Ethylene, Ci H4 + Hs =: 04 He, Marsh gas. 

Fumaric acid, Cs H4 Os + Hs =: Cs H« Os, Succinic acid. 

Ethylene, CU H4 + 2 HOs = O4 Hs 04, Glycol 

Fumaric acid, Os H4 Os + 2HO9 =: Os Hs Oia, Tartaric acid. 

The analogy in these reactions cannot he douhted ; the difference in 
properties and functions is easily explained hy the fact that some of the 
lubstances contain oxygen, others none. More interesting and suggestive 
relations have seldom been brought forward. — Ann, der Chemie und 
Phannacie^ i, Supplement, Band 1, p. 129. 

6. Mathematical Theory of Ifomolopous Series, — Bacoloolo has given 
in interesting mathematical development of the theory of homologous 
leries considering the properties of bodies as functions of their constitu- 
ion. Oonsider OaH^O;" as representing a single term of such a series; 
;he properties of this body are functions of the qnalitative and quantita- 
.ive character of the forces which determine the equilibrium of the 
^Dopound. These forces reside in the elements 0, H, O and are more or 
688 active according to the number of equivalents of each. If U be any 
property of the body CaU^Oy, F an arbitrary function, a, &, and e the 
nolecular forces or states of the elements 0, H, O and a, ^, y the number 
>f equivalents of each, we shall have : — 

U=F(a,a; &,(?; e,y) 

For a second body Oa-f-^o H6-|-^i?0y differing from the first only in the 
I amber of equivalents of and H, containing therefore ^a carbon and 
i/? hydrogen more or less, the corresponding property will have another 
ralue U| and we shall have 

U,=F(a,a+^«; 5,(?+^(?;c,y) 

t remains to determine the connection between U and U^. Since a, 6, 
'■ and Y are constants we may obviously write 

U=F(«, /?) 

irhence by Taylor's theorem, 

F(«+^<«, ?+J?)z=F{a, ^)^Ja£¥(a, ,J)+^,J^F(«, ^)+ 

^a3 d' d' JB* d' 

-T y ^<"' <')+^-^^rf-S5-/(-' '')+^ W- ^(-' ^+ "^ 

Dr, 

:3.) U.=U+^«^+^^,-^+-^+^«^^5^^+-f ^^&a 

[n homologous series Ja:=JB s^d '^^ "i<^7 write ^ for the increase io the 
lumber of equivalents of carbon and hydrogen, hence (3) becomes 

vhence for D the diflference in the properties of the two bodies, 

Ihe first differential co-efficients ^) 75) express the rate at which the 
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property U varies with the increase of a and |? ; they express the qnantitf 
of the variation and may therefore he considered as constant The secood 
and higher differential coefficients consequently vanish and we have 



D=».-U=HS^i} W 



dU dU 
and if A; he a constant = -%- +-;^ O.) 

da * dp ^ ^ 

D = Uj-U = it^ (8.) 

from which it follows that the difference D of the properties U^ and U of 
two homologous bodies is proportional to the difference of their chemical 
constitution. 

The complete law of the variation of the properties of homologoa 
bodies is given by equation (6) and if we write S for the sum of the 
terms containing higher powers of ^ we shall have 

Dz=Uj-U=i:W+S. 

from which it follows that strictly speaking the difference of properties ii 
not directly proportional to the difference of chemical constitution but is 
more nearly proportional the smaller the influence of the term S. Thii 
explains small deviations from the exact law in the case of boiling poioti^ 
&c The factor k will in general not be identical in the case of differeDt 
homologous series. Thus in the series 

C-H-Br- 

CeH.Br, 

the property Y is a function of the molecular states a, 6, c and the nnm- 
bers a, |?, y of the elements C, H, Br 

the function ^ being different from F because the molecular force e differs 
from the molecular force c. Hence we shall have 

or (10) D'z=:V,-Vz=it'-^+S' 

so that in this series also the difference in properties will be nearly pro- 
portional to the difference in constitution but will not be identical with 
the difference in the case of the first series, the modulus k' being differ- 
ent from k. This explains the variation in uniformity exhibited in 
Eopp's laws of serial differences. The author proposes to continue his 
investigations in the same direction. They amount, as it seems to the 
reviewer, to a somewhat elaborate though easy mathematical proof of 
that which can be shown to be necessarily true by much simpler reason- 
ing. — Journal fur prakt, Chemie, Ixxxiii, p. 494. 

7. On the Conversion of Monobromid of Ethylene into Acetylene, — 
SAwrrcH finds that the bromid 0^H3Br.Br2 when decomposed by an 
alcoholic solution of potash, gives bibromid of ethylene, which is always 
accompanied by a small quantity of other substances. When the vapors 
evolved during the reaction are conducted into an ammoniacal solution 
of suboxyd of copper, a dark red flocky precipitate is produoed which, 
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on drying, detonates violently when heated or stmck. This substance is 
identical with tho red compound which acetylene forms with copper, 
whence it appears that acetylene is a product of the decomposition of 
broraid of ethyleue, by an alcoholic solution of potash. It appears 
probable that a portion of the roonobromid of Ethylene which occ is in 
this reaction loses an eouivalent of bromid of hydrogen, and is converted 
into acetylene. The following equations will explain this reaction : 

C^H^Bra+KO, UO=G4H3Br+KBr-|.2HO 
C^HgBr+KO, UO=C4H2+KBr+2HO 

When roonobromid of ethylene is heated with amylate of sodium, bromid 
of sodium, amy lie alcohol, and acetylene are produced. The equation is 

C,H,Br+ ^>»"j}i[ Oa = ^«»g" [o,+NaBr+C,H, 

Sawitch has since found that the same reaction serves to form the homo- 
logues of acetylene — thus monobromid of propylene by the action of 
etbylate of sodium produces a new hydrocarlK)n, which the author 
tenns allylene, and which has the formula OqH^. Allylene forms with 
copper solutions, a voluminous flocky yellow precipitate, which on heating 
burns quickly with a reddish flame ; bromme decomposes it with effer- 
vescence and production of red flames ; with concentrated acids it gives 
off gas even in the cold. Allylene is colorless ; has a strong and disagree- 
able smell ; burns with a bright and very smoky flame and precipitates 
solutions of silver and nitrate of suboxyd of mercury. Allylene combines 
with bromine to form a clear and colorless liquid which is probably 
C^ U^Br^. The author promises a more extended investigation. — Journal 
furprakt. Chemie^ Ixxxiii, p. 240 and CompUs Rendu8,\\\, 157 and 399. 
8. On the Reproduction of certain Crystalline Minerals, — H. Saint 
Clairb Devillb has succeeded in preparing a number of crystalline metal- 
lic oxyds by the action of a current of chlorhydric acid gas upon metallic 
oxyds heated in a platinum boat contained in a tube of porcelain. The 
temperature usually employed was that of melting copper. A volatile 
chlorid is at first produced and this is then decomposed by the vapor of 
water formed in the reaction, the temperatures of formation and decom- 
position being probably different In this manner the author obtains 
stannic acid, Sn02, in beautiful crystals of the same form as the native 
oxyd. Titanic acid forms brilliant crystals of a bluish tint like anatase. 
A mixture of chlorhydric acid gas and a reducing agent (hydrogen ?) 
gave small crystals of a new saline oxyd having the formula TiOjiTi^O. 
or TigOj, which is perhaps the true formula of anatase. Crystallized 
rutile is also formed by heating together to redness titanic acid and pro- 
toxyd of tin and then heating this mass with a silica to a cherry red heat. 
The crystals contain a small quantity of stannic acid. Deville finds 
vanadium in many rutiles ; that of St. Yrieux is one of the richest ores 
of this metal. The author has prepared by the chlorhydric acid process 
magnetite in regular octahedra ; magnoferrite Fe^Og, MgO in octahedra ; 
periclase in colorless or greenish octahedra ; haussmanite in square octa- 
hedra ; protoxyd of manganese in beautiful emerald green octahedra or 
cubo-octahedra ; specular iron in beautiful crystals like the Elba ore. In 
the last case the current of gas must be slow and regular otherwise the 



416 Scientific Intelligence. 

senquioxyd of iron is entirely converted in sesauichlorid. Devilla tiigg«iti 
that gpAseoos emanations^ as for example chtorhydric acid, may play aa 
important part in geological phenomena and may conduce to the formadoD 
of many crystalline minerals. — Camptes Hendus, Hi, 1264, liii, 161, 199. 

w. 0. 

9. On a new charactei'istic of the 90<alled Semi-MetaU; by Prot Jxromi 
NiCKLES. (Communicated by the author.) — The so-callcKl semi-meUk 
stand between the metals and metalloids marking the transition between 
these two classes of elements. They share with the first : 1. The metallic 
lustre ; 2. Conductivity of heat ; 3. Conductivity for electricity ; 4. Densitj. 

With the metalloids they possess the property ; 1. of being acidifiaUe; 
2. of forming only feeble salifiable bases ; 3. of combining easily with the 
metals in ^e manner of an electro-negative body^ 4. some of them 
form a gaseous compound with hydrogen. 

These characters are not absolute, and under them the semi-metals mij 
vary among themselves as much as they differ from other elements— bnt 
notice a consideration which enables us to determine nearly where the 
series of semi-metals begins and ends. 

The idea of malleability is the one w hich attaches itself most forciblj 
to our notice of a metal. The word metal involnntarily recalls a bodj 
sonorous, heavy, capable of being hammered and drawn into leaves snd 
wire or extended in the rolls. 

Viewed from this side we find certain of the metallic elements which pos- 
sess neither malleability or ductility, and strangely enough these element! 
are those which we know as addifiahle nietals. Among them we find Id- 
lurium, tungsten^ osmium^ arsenic, antimony and lastly, 6ifmiiM, whick 
only lately passed among the metals, but which has lately fallen from 
that rank since the establihsment of its isomorphism with antimoDV and 
arsenic — themselves isoraorphous with phosphorus and nitrogen. — [tomf- 
tea Eendus de VAcad, des Set., T. l, p. 872, and T. li, p. 1097. I860.] 

Bismuth has iu fact all the external characters of the metals, saving in 
its want of tenacity and its brittleness, peculiarities common to all the 
other elements of a metallic lustre which we call semi-metals. 

Wanting tenacity, these elements ought consequently to possess little 
elasticity and sonorousness ; but these characters are less obvioos and 
require experiments to determine them, while it is easy to recognize the 
character of brittleness and want of tenacity. 

We propose therefore to consider as eemi-metals those metallic ele 
ments which are neither ductile or malleable, in other words, the hnt^ 
metals, 

Nancy, 28d August, 1861. 

TscBicroAL CHnnsTBT.— 

10. On the Coloring Matters Derived from Coal-Tar ; by Mr. H. W. 
Perkin, F.C.S. (A lecture delivered before the [London] Chemical Soci- 
ety on Thursday, May 16, 1861); from the [London] Journal ofG« 
Lighting, etc., p. 483, July 2, 1861. — Continued from p. 274. 

Bleu de Paris, — This is ypt another coloring matter produced nndff 
circumstances similar to those which give rise to fuchsine. MM. Perni, 
v. de Luynes, and Salv^tat, give the following account of its prepantioi 
and properties: — ^^Nine grammes of bichlorid of tin and 16 giammeiif 
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aailine, heated for thirty hours to a temperature of about 180 oentigradef 
in a aealed tube, produce neither a red nor a Tiolet, but a very pure and 
lively blue This blue, which resists acids, darkens in color by alkalies, 
but passes to a groselle violet when submitted to this agent in a concen- 
trated state. It preserves its beauty of color by artificial light, and it 
dyes animal fibres of a shade whose beauty leaves nothing to be desired.'* 
I repeated the above experiment twice, and was inclined to give up in 
despair, for, instead of a fine blue, I obtained nothing more than a dirty- 
green product But, from this unpromising product, I at last succeeded 
in obtaining this beautiful blue coloring matter, and found it to possess 
all the properties mentioned above. MM. Persoz, V. de Luynes, and 
Salv^tat, have lately given a more particular account of this coloring 
matter. They describe it as crystallizing from the alcohol solution in the 
form of fine needles, having an aspect similar to that of ammoniacal 
sulphate of copper. It is soluble in water, alcohol, wood-spirit, and 
acetic acid ; but insoluble in ether and bisulphid of carbon* With con- 
centrated sulphuric acid, it forms an amber-colored solution, which water 
converts into a magnificent blue liquid* Strong nitric acid decomposes 
it ; chromic acid precipitates it from its aqueous solutions without decom- 
position ; chlorine destroys it ; sulphurous acid does not decolorize it I 
found that sulphid or ammonium is also without action upon it It is 
precipitated from its aqueous solutions by alkalies and saline compounds. 
Aniline Green^ or Emeraldine. — Most chemists who have worked with 
aniline in the laboratory must have noticed the peculiar green-colored 
substance which forms on the outside of the various species of chemical 
apparatus that have been standing in the vicinity of any quantity of this 
body. This product is aniline green. Aniline green has been known 
for several years. It may be formed by various processes. One process 
consists in oxydizing aniline with chloric acid. This is efifected by mix- 
ing a hydrochloric acid solution of aniline with chlorate of potassa. 
It may also be obtained by oxydizing a salt of aniline with perchlorid of 
iron. Obtained by either of Uiese processes, it presents itself as a dull 
green precipitate which, when dried, assumes A olive-green color* It is 
insoluble in water, alcohol, ether, and benzole ; sulphuric acid dissolves 
it, forming a dirty purple-colored solution from which it is precipitated 
unchanged by water. With alkaline solutions, it changes to a deep color 
somewhat similar to indigo : but acids restore it to its original color. 
The color of aniline green is much enlivened by the presence of an excess 
of acid ; but, unfortunately, as soon as this acid is removed, it passes 
back to its normal color. 

The bases tolzidine, xylidine, and cumidine yield coloring matters un- 
der the influence of oxydizing agents ; and also when submitted to the 
action of reducible chlorids at high temperatures, analogous to those ob- 
tained from aniline under similar circumstances ; but the results generally 
are not so good, the color of the products becoming tinged widi brown 
as the bases get higher in the series. 

NiirornhPhmylvM, — ^This remarkable body is obtained by the action of 
nascent hydrogen on an alcoholic solution of di-nitro-benzole. It is rep- 
resented by the formula C^H^N^O. This body is almost insoluble m 
water, but soluble in acids, and in alcohol, producing crimson-colored 
Am. Jocb. Scl—Secono Sekibs, Vol. XXXII, No. 9C.— Nov., ISil. 
53 
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aolntioiis, but its color is not nearly so brilliant as that of fndisine. It 
seems gradually to decompose when kept I have not tried any experi- 
ments with it as regards its dyeing properties. 

Dinitraniline. — Dinitraniline is obtained by decomposii^ dinitro-pbe- 
nyle citraconamide by means of carbonate of soda. When pare, it 
crptallizes in yellow tables. It dissolves very sparingly in water, prodn- 
cing a yellow liquid. It has the formula C^H^(N02)N2. It does not 
combine with acids or alkalies, although it appears to be more soluble in 
acidulated than in pure water. Silk can be dyed yellow with dinttraniline. 

Nitrophinyline^iaminej or Nitraxophenalvmne, — Dinitraniline, when 
submitted to the action of sulphid of ammonium, changes into this beau- 
tiful base, which crystallizes in needles of a red color, somewhat similar 
in appearance to chromic acid. It dissolves in water, forming a yellow 
or orange-colored solution like that of bichromate of potaaaa. Alcohol 
and ether dissolve it freely. It is not at all similar to fuchsine in its 
properties, as it forms salts of yellowish brown or grey color ; wheress, 
fuchsine forms crimson ones. I mention this because nitrophenjlene- 
diamine has been spoken of as having properties similar to thoee of fodh 
sine. This base possesses the power of dyeing silk a very clear golden- 
yellow color. 

Picric or Dinitrophenic Acid. — This beantiful acid was discovered » 
early as 1788, by Hausmann. It may be obtained by the action of 
heated nitric acid on a great variety of substances ; ' the fdlowing are the 
names of some of them : — ^indiso, aniline, carbolic add, seligenine, seli- 
cylious and salicylic acids, salicm, phloridzin, cumarin, silk, aloes, and 
various gum resins, it is now prepared for commercial purposes firom ca^ 
bolic acid, and also from certain gum resins. I have prepared it from 
carbolic acid on the large scale, in the following manner, with success :— 
As strong nitric acid acts very violently when brought in contact with 
carbolic acid, I have found it best to use an acid having a grarity less 
than 1*3, so as partially to convert the carbolic acid, and afterwards to 
boil it in stronger acid, to change it into picric acid. On diluting the 
acid solution, the impure picric acid precipitates. To further purify this, 
it should be crystallized from boiling water. When preparing this pro- 
duct for commercial purposes, it is advantageous to let all the nitrons 
fumes formed in its preparation, toother with a certain amount of atmo- 
spheric air, pass over a fresh quantity of carbolic acid. This will absorb 
them, and at the same time be converted into nitro, or dinitrophenic 
acid, and consequently diminish the (quantity of nitric acid required for 
its manufacture. When preparing picric acid from carbolic acid, there 
is always a quantity of yellow, resinous matter produced, and at times s 
considerable quantity of oxalic acid. The latter is always produced when 
the acid which is used to finally convert the carbolic acid is too weak, for 
then it rapidly decomposes the picric acid, yielding carbonic and oxalic 
acid. Picric acid, when pure and dry, is of a light primrose-yellow color, 
crystallizing in strongly shining lamina. It possesses an extremely bitter 
taste, and dissolves in water with a beautiful yellow color. When di- 
gested with protoxyd of iron in the cold, it yields a brown amorphous 
compound, which dissolves in water with a blood-red color. Picrate of 
copper is a beautiful yellowish-green color when in solution. If required 
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for dyeing purpoaes, it may be prepared by miziDg a solation of a picrate 
with sulphate of copper. Picric acid was introduced as a dye about five 
or six years since, by MM. Quinon, Mamas, and Bonney, eminent silk 
dyers of Lyons. Many of the cheap products sold as picric acid are of a 
brown color, and consist of impure di- and tri-nitrophenic acids, and 
sometimes of this crude product and ground turmeric* 

jRo9oUc acid, — Runge first noticed this substance in 1834, when study- 
ing creosote, but it was almost lost sight of until again observed by Dr. 
Hugo Miiller only a short time since. He accidentally observed that 
when crude phenate of lime is exposed to a moist, heated atmosphere, 
as that of an ordinary drying-stove, it gradually changes in color, and 
assumes a dark-red tint This coloration is owing to the formation of 
rosolate of lime. I have lately heard that phenate of soda undergoes 
a similar change. Dr. Mtiller prepared rosolic acid from this product 
in the following manner: — ^The crude rosolate of lime is first boiled 
with a solution of carbonate of ammonia. By this means a crimson 
solution, containing the rosolic acid, is obtained. This solution is then 
evaporated nearly to diyness, during which process ammonia is given off, 
and the crimson-colored liquid gradually changes to a yellowish-red, and 
at the same time a dark resinous matter separates. This resinous sub- 
stance is crude rosolic acid. In order to purify it, it is submitted to the 
following treatment, proposed by Runge : — ^The crude rosolic acid is dis- 
solved m alcohol, and hydrate of lime added in slight excess. The 
beautiful crimson solution which is thus formed is agitated for some time 
with the undissolved portion of the lime, filtered, and the filtrate diluted 
with water, and, lastly, the alcohol distilled off. The residuary rosolate 
of lime is then decomposed with just a sufficient quantity of acetic 
acid, and the whole boiled until every trace of free acetic acid and still 
adhering alcohol is volatilized. The rosolic acid separates first as a red 
precipitate, but, when heated, cakes together, forming a dark, brittle sub- 
stance, having a greenish-metallic lustre. 

It may be still further purified by solution in alcohol, to which a little 
hydrochloric acid has beien added, and precipitation with water. Pure 
rosolic acid is a dark amorphous substance, possessing the greenish-metal- 
lic lustre of cantharides. Its powder is of a red, or rather scarlet, shade, 
which, if rubbed with a hard, smooth body, assumes a bright gold-like 
lustre. In thin layers, rosolic acid presents an orange color when viewed 
with transmitted light, but, with reflected light, a golden-metallic appear- 
ance. When thrown down from an alcoholic solution with water, it 
forms a flocculent precipitate of a bright-red color, resembling the basic 
chromate of lead. Concentrated acids, as acetic, hydrochloric and sul- 
phuric, readily dissolve rosolic acid, forming brownish-yellow solutions, 
from which water precipitates this acid unchanged. To cold water, it 
imparts a bright-yellow color, and it is more soluble in hot than cold water. 
Alcohol and ether dissolve rosolic acid with great facility, forming orange 
or brownish-yellow solutions, which, on evaporation, leave it in an amor- 
phous state. With ammonia, caustic alkalies, and caustic earths, it forms 
dark-red compounds, which dissolve with a magnificent red color. These 
compounds are very unstable. No precipitates are formed with aqueous 

* See the papers of Mr. Lea on Picric acid and its derivatives, in the late yolumes 
of this Journal 
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aolutions of the rosolates, with the basic acetates of lead^ or with any 
other metallic salt ; nor is any carried down bj alumina, or any otber 
metallic ozyd. Dr. Mailer made two combustions of rosolic add, which 

5 'elded results that agree with the formula ^22^22^^' ^ ^^ ^'* 
uppa, when investigating some of the deriTatives of acetic add, found 
that when phenic and bromasetio adds were heated together at 120 oen- 
t]gp*ade, two products were formed, one possessing all the properties of 
rosolic add, while the other had the character of brunolic add. We 
also found that a mixture of iodine and carbolic acid, when heated with 
formic, acetic, butyric, or valerianic adds, produce rosolic adds, or a sim- 
ilar substance. A mixture of carbolic acid and iodine did not give a 
similar result ; but a black solid, containing iodine. Rosolic add has 
lately been prepared on a large scale, and employed for the purpose of 
printing muslins. I believe it was a rosolate of magnesia that was em- 
ployed for that purpose. I do not think it is now used, having been 
replaced by the more beautiful coloring matter, fhchsine. It was f^ed bj 
means of albumen. 

The Coloring MatUrt of Quinolins or Chinoiine, — Chinoline is fonnd 
associated with lepidine, cryptidine, and other of the higher nitrile bsseSf 
in the basic oils obtained from coal-tar, and also In the products obtained 
by distilling cinchonine with caustic alkalies. It was previously termed 
leucoline or quinoline; but the substance described under these two 
names was found to contain three or more distinct bases. These hsTS 
been studied by C. Greville Williams, who has applied the name chino- 
line to the product which forms the principal part of the impure substance 
originally termed quinoline. The substance used for the production of 
coloring matters need not be pure chinoline, as that product originally 
termed quinoline is of sufficient purity for this purpose. Cinchonioe 
appears to be the best source of chinoline, yielding, when distilled with 
excess of caustic alkali, 65 per cent of this body sufficiently pure for 
manufacturing purposes. Chinoline yields three colorin&^ matterB— a 
violet, a blue, and a green. The following is an account of their prepa- 
ration by C. Greville Williams : — 

" In order to procure the blue color, one part by weight of chinoline is 
to be boiled for ten minutes with one part and a half of iodid of aroyle. 
The mixture, from being straw-colored, becomes deep reddish-brown, 
and solidifies, on cooling, to a mass of crystals. This product of the 
reaction is to be boiled for ten minutes with about six parts of water, 
and, when dissolved, filtered through paper. The filtered liquid is to be 
gently boiled in an enamelled iron pan over a small fire, and excess of 
ammonia gradually added. The ebullition may be prolonged with ad- 
vantage for one hour, the evaporation of the liquid being compensated 
for by the gradual addition of weak solution of ammonia. The latter 
may be prepared by the admixture of equal volumes of ammonia, of the 
density of 0*880, and distilled water. The hour having elapsed, the 
whole is allowed to cool, when the color will almost entirely have pre- 
cipitated, leaving the supernatant liquor nearly colorless. On pouring 
the fluid away (preferably through a filter, in order to retain floating 
particles of color), the dish will be found to contain resinous-looking 
masses, which d\s8o\v% readWy in «i<^hol^ yielding a rich purpliah-bloe 
solution, wWdi may \)e fiVUx^A wi^\K^\.tQit v«ft. 
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** The color prepared as above is, as has been said, of a purplish tint ; 

but, if a purer blue be required, the following modification is to be re- 
sorted to. The filtered aqueous solution of hjdriodate of amjle-chino- 
line, is as before, to be brought to the boiling temperature ; but, instead 
of adding ammonia, a solution of caustic potash containing about one-fifth 
of its weight of solid potash is to be substituted, The addition is to be 
continued at intervals until three-fourths as much potash has been added as 
18 equivalent to the iodine in the iodid of amjle used. The fluid may, 
after a quarter of an hour's ebullition, be filtered to separate the resinous 
color. The product is a gorgeous blue with scarcely any shade of red. 
On adding the other fourth of potash to the filtrate while gently boiling, 
a black mass will be precipitated containing all the red, which would 
otherwise have been mixed with the blue. This mass dissolves readily 
in alcohol, yielding a rich purple solution, containing, however, an excess 
of red. The alcoholic solution, on filtration, leaves on a filter a dark mass 
soluble in benzole, and as sometimes prepared, affording a brilliant eme- 
rald-green solution of great beauty. It is not always easy to obtain this 
green color." 

The properties of chinoline violet, and chinoline blue are, as fiir as I 
have been able to understand, identical. They are resinous substances 
which present a coppery appearance by reflected light ; but, when in very 
thin layers, appear of a violet or blue color by transmitted lighL They 
are bases, and dissolved in acids, forming pale-red solutions, which ammo- 
nia restores to their original colors. They are slightly soluble in hot 
water. Tannin precipitates them from their aqueous solution, apparently 
forming an insoluble compound. Reducing agents do not affect their 
shade of color. 

Of chinoline green, I know but little. Greville Williams describes it 
as having a brilliant emerald-green color of great beauty. I have ob- 
served that, when chlorine is passed through an alcoholic solution of 
chinoline blue, it changes into green ; but whether this is the green spo- 
ken of by Williams, I am unable to state. 

NaphthaUne Colors, — The beautiful hydrocarbon, naphthaline, which 
has yielded such a long category of substances to the chemist, up to the 
present time has yielded nothing of practical importance to the dyer, 
rrom it the following colored derivatives have been obtained — namely, 
chloroxynaphthalic acid, perchloroxynaphthalic acid, carminaphtha, ni- 
naphthalamine, nitrosonaphthaline, and naphtharaein. 

Chloroxynaphthalic and Perchloroxynaphthalic Acidg. — ^These acids 
were discovered by Laurent They are produced by digesting their chlo- 
rids — namely, the chlorid of chloroxynaphthjle and the chlorid of per- 
chloroxynaphthyle — with an alcoholic solution of hydrate of potassa. 
They appear to be very difficult substances to obtain in quantity. I have 
not obtained satisfactory results when endeavoring to prepare them. 
They have the formula C,o(H5Cl)03, and C,Q(riO] 5)0 3, respectively. 
They are regarded with great interest, as being very closely allied with 
alizarine, the coloring matter of madder ; in fact they are viewed as 
chloralizaric acid. That hypothesis is based upon the idea of alizarine 
having the formula Cj^HgOg; but it happens, very unfortunately for 
this theory, that the formula of alizarine itself is still a dis^^utAd ^v[i\^ 
Ohloroxynapb thaiic acid ia of a yellow color. It \^ \iivA\&\ft \tv ^%»\«t«» 
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and difficultly soluble in boiling alcohol or ether ; but it diaaolTes in cot- 
centrated sulphuric acid. This acid is [a very sensitive test for alkalifls 
being changed to an orange-red by them. This may be shown by makr 
ening paper with a weak alcoholic solution of this add, drying it, tad 
then exposing it to ammoniacal vapors. This will cause it to aamme t 
red color. 

The chloroxynaphthalates are described as possessing great beu^, 
and are of yellow, orange, or crimson colors. The potasuum salt is of a 
red crimson color, and slightly soluble in water ; the barium salt ciyital* 
lizes in silky needles, having a golden reflection. The strontiuni, caJdnm, 
aluminum, and lead salts are of an orange color ; the cadmium salt ii a 
vermillion-colored precipitate ; the copper and cobalt salts are crimaos; 
and the mercury salt is of a red-brown color. I once dyed some lilk 
with a small quantity of cbloroxynaphthalate of ammonia, which I 
prepared, and found it to produce a gcKxl golden-yellow color, of great 
stability under the influence of light Perchlorozynaphthalic acid ia a 
yellow, crystalline body, insoluble in water, but soluble in aloohd and 
ether. With potash or ammonium, it forms insoluble salts of red or 
crimson color, of great beauty. 

Carminaphtha, — This coloring matter was also discovered by Lanreot 
It is obtained by heating naphthaline with a solution of bichromate of 
potassa, and then adding sulphuric or hydrochloric acid. It is described 
as a fine red substance, soluble in alkalies, but precipitated from its slloh 
line solutions by means of acids. I have never obtained this ^mdwH 
when oxydizing naphthaline. 

Ninaphthalamine. — Ninaphthalamine is a name which has been given 
to a remarkable base whicn was noticed by Laurent and Zinin ; hot 
nothing was known of its nature until re-subjected to investigation by 
Mr. Wood, who has both described and analyzed it, and some of its salt^ 
Its formula is CjQ(HgNO)N, or naphthalamine, in which H is replaced 
by NO. Mr. Wood prepares this base in the following manner : — Sul- 
phuretted hydrogen is to bo passed through a boiling solution of dinitro- 
naphthaline in weak alcoholic ammonia until nearly all the alcohol bas 
distilled ofl*, which operation should occupy two or three hours. Tbe 
residue is then to be boiled with dilute sulphuric acid, and filtered. The 
filtrate, on cooling, deposits an impure sulphate of ninaphthalamine in die 
form of brownish crystals, which are purified by recrystallization in water 
two or three times. I have found when crystallizing this salt, that it is 
best to use water acidulated with sulphuric acid. When pure, this sul- 
phate has to be decomposed with ammonia, and the resulting precipitate 
of ninaphthalamine washed with water. Thus obtained, ninaphthalamine 
appears as a bright red-colored crystalline precipitate, which, when viewed 
under a lens, appears as beautiful needles. It is very soluble in alcobol, 
producing a solution, which, when dilute, is of an orange color slightlr 
tinged with brown, not nearly so pure in color as that of nitrophenylene- 
diamine. It is slightly soluble in water, and possesses the power of dye- 
ing silk with a color somewhat similar to that of ordinary annata. With 
acids, it produces colorless salts. Its formula is the same as that of Ditro 
80-naphthaline, though it possesses very different properties. As a dyeing 
agent, I do not think it would be of any value, even if it could be ob- 
tained cheaply. 
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Nltro90-naphthalin$. — ^This peculiar body is a product of the action of 
litrous acid on naphthalamine. It is prepared by mixing a solution of 
lydrochlorate of naphthalamine with nitrate of potassa. From this 
nixture it separates as a reddish-brown precipitate. This, when washed 
irith water on a filter and then dried, is dissolved in alcohol, filtered and 
)¥aporated to dryness on the water-bath. Thus prepared, it is a crystal- 
line, dark-colored substance, having a greenish-metallic reflection. It is 
loluble in alcohol, and also in benzole, forming orange-red solutions. 
When acids are added to an alcoholic solution of nitroso-naphthaline, it 
immediately assumes a most beautiful violet color, as fine as any aniline 
purple. Alkalies restore it to its original color. Silk may be dyed a 
Deautiful purple shade with this substance, provided a certain quantity of 
bydrochloric acid, or sulphuric acid, be present But what is most unfor- 
tunate is, that when the silk thus dyed is rinsed in water, the color imme- 
diately passes back to that of the pure nitroso-naphthaline, and also that 
the amount of acid required to keep up the purple shade, if lefl in the 
ulk, rots it in a few days. Could this purple be fixed, nitroso-naphthaline 
would be a cheap and most useful dye. I have endeavored to produce 
the sulpbo-acid of nitroso-naphthaline, thinking that if such a compound 
could be obtained, it would possess a purple color because it would be an 
acid itself. But, although sulphuric acid does dissolve it, forming a blue 
solution, yet no combination takes place. I also endeavored to produce 
this desired result by treating sulpho-naphthalamic acid with nitrous acid, 
but obtained only nitroso-naphthaline, the acid of the sulpho-naphthala- 
mic acid having, apparently, separated. 

Naphthamein. — riria observed that naphthalamine and its salts pro- 
duced blue precipitates, afterwards becoming purple, when brought in con- 
tact with perchlorid or iron, terchlorid of gold, nitrate of silver, and other 
oxydizing agents. This product of oxydation, he terms naphtbamein. 
It is prepared by adding a solution of perchlorid of iron to a solution of 
hydrochlorate of naphtbamein. This mixture gradually changes and 
becomes blue, and after the lapse of a short time deposits a blue precipi- 
tate. This, when separated by means of a filter, is washed with water, 
which causes it to change in color until of a reddish-brown purple. The 
filtrate from this substance contains protochlorid of iron, and, according 
to Piria, chlorid of ammonium. Naphtbamein, when heated, fuses and 
decomposes, leaving a residue of charcoal behind. It is insoluble in 
water, sparingly soluble in alcohol, but more soluble in ether. It forms a 
blue solution with concentrated sulphuric acid, and is reprecipitated from 
it by water. It dissolves in concentrated acetic acid with a purple color, 
and is not precipitated from this solution by means of water. Silk and 
cotton may be dyed with it, but the color of this compound is so inferior 
aa to render it useless as a dyeing agent 

Tar Red, — This coloring matter was discovered by Mr. Clift, of Man- 
chester, in 1853. It is obtained by exposing a mixture of the more vola- 
tile parts of the basic oils of coal-tar and hypochlorite of lime to the 
air for about three weeks. Of the pure coloring matter I know nothing, 
except that, with tannin, it forms an insoluble, or difficultly-soluble, sub- 
stance. With different mordants, it yields different colors. It seems 
probable that this coloring matter is derived from pyrrole. 
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AzuHne. — ^Thifl snbstance, which is a beautifal bine dye, has been intro- 
duced within the last six months. It was discovered by MM. Gninon, 
Marnas, and Bonney, of Lyons, who keep the process for its preparadoii 
a secret. It is obtained from coal-tar, but from which of its naoaeroai 
derivatives is not known. This coloring matter is a brittle, iinciystalliia- 
ble body, possessing a ooppery, metallic reflection. It is very difficnlUr 
soluble in water, but soluble in alcohol, producing a magnificent bine so- 
lution, having but a slight tinge of red. With concentrated sulphuric 
acid it forms a blood-red liquid, which, when poured into an excess of 
water, precipitates the coloring matter unchanged. Dilute acids have no 
effect upon azuline. Its alcoholic solution, when mixed with an alcoholic 
solution of hydrate of potassa, also changes to a dull-red color. Thii, 
when diluted with water, forms a purple liquid, which is gradually re- 
stored to its original blue color by hydrochloric acid. With ezceae of 
ammonia, the solutions of azuline change to a reddish-purple oolor. This 
ammoniacal solution, when treated with sulphid of ammonium, gradually 
assumes a dull, yellowish-brown color. Iodine destroys the color of ani- 
line. In color, it is not quite so fine as chinoline blue, though far supe- 
rior to Prussian blue. 

[The remarks of Mr. Perkin on the methods of applying coal-tar colors 
in the arts of dyeing and calico printing we omit, as all who are inter 
ested in the methods will seek fuller details in the dye-house. — Ena.] 

Application of Nitrosonaphthaline. — If cloth is printed with a thick- 
ened solution of a salt of naphthalamine, dried, and then passed through 
a solution of nitrate of potassa, nitrosonaphthaline will rapidly mus 
its appearance as a reddish-orange color ; but, unfortunately, the ookr 
thus obtained will not well resist the action of soap. 

Of the numerous coloring matters of which I have briefly spoken, there 
are only four that are at present employed by the dyer and printer, namdj, 
aniline purple, fuchsine, picric acid, and azuline ; but I think it probable 
that others of them will soon be introduced, such as the bleu de Farii; 
and nitrophenylene diamine might be used for silk-dyeing, as its color ii 
good and it stands the action of light well. Unfortunately, the chindiDe 
colors, though very beautiful, are most fugitive. There has been an en- 
deavor to introduce the chinoline blue of late ; but, although a oonBide^ 
able quantity of silk was dyed with it at first, it is now scarcely uied, 
because, when exposed to the sun for two or three hours, the dyed ailk 
becomes bleached. Aniline purple resists the light best. Fuchsine and 
alpha aniline purple soon fade, especially when on cotton. Azuline and 
bleu de Paris are not easily acted upon by light when on silk. 

When the coloring matters of coal-tar were first introduced, there wii 
a great fear that the workmen engaged in their manu&cture would suffer 
in health. All I can say is that, during the few years I have had to do 
with this branch of manufacture, there has not been a single caee of 
illness among the workmen that has been produced by any operatiooi 
carried on for the production of aniline purple. 

[Note, — To the reader desirous of consulting a more detailed acoomt 
of ''the Coloring Matters derived from Coal-Tar ** than is contained it 
Mr. Perkin's instructive lecture, we would commend a aeriea of p«p^ 
Swr la FrSparatum det maUerei eolorantea artifideUu^ by Pkot £iniii 
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!opp, which have been published during the past jear in Quesneville^s 
Toniteur Sciehtifiqtte. Not only do these articles famish to the professed 
lemist a complete historical and critical account of the subject, but they 
so contain a full discussion of its technical details. Since the very 
>mpleteness of Kopp's memoirs must necessarily preclude the idea of 
anscribing them to our pages, we would here once for all call attention 
> their excellence.] 

11. Blast for Laboratory nse. — Dr. H. Sprengel has devised a com- 
[oation of the Catalan-trompe and Maugham's burner which appears to 
terit the attention of all chemists who have at command an abundant 
ipply of falling water and street gas. 

The author specially insists upon an apparatus intended as a substitute 
>r the common mouth blowpipe, but remarks that it may be modified so 
lat it can serve to heat crucibles, for the fusion of silicates, etc 

In fig. I the cock x controls the supply of water falling down the 
ihef in which it mixes with 
r drawn in through the side 
ibe m. The tube / should 
a from 1 to 1^ metres long 
L metre >— 89*37 inches] and 
om 6 to 8 millimetres wide, 
le syphon y being of similar 
lameter. The capacity of 
le flask A is about 1 litre [1 
aart*— 1'14 litre]; it must 
9 provided with tightly fit- 
Dg corks. Water being al- 
»wed to flow by opening the 
>ck Xj a mixture of air and 
mter reaches the flask A in 
hich separation occurs, the 
ater flowing out through the 
rpbon y while air is forced 
ut of the tube k by the pres- 
ire of the new portions of 
ater and air arriving by /. 
he current of air flowing 
irough k is conducted to the 
3Dtre of a flame of street 
as burning, at p, from the 
pening of a Maugham's 
umer. 

The arrangement of the burner may be seen more clearly in ^g, 2. 
he gas enters at r, the air at o. 

The conical tip p of the external tube is of platinum foil, but the other 
ortioDS are of glass, including the interior tube which is fastened to the 
ther by means of a cork. Special care is necessary in finishing the tip 
Dce the beauty and regular form of the flame depends upon the uniform- 
J of the fine opening. 

Am. Joub Sol— Second Series, You XXXII, No. 96r~Nov., 1861. 
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The amoant of water to be employed depends of oonrae upon eireom* 
ttanoee. With an apparatus of the given dimensions from 25 to 70 litn 
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of it were used according as the flame was of moderate sise, or the sppi- 
ratus driven to its utmost capacity^— (Poggendorff's Annalen, czii, 634). 
Photoorapht.— 

12. A rapid Chllodion.— The <' Photographic Notes " publishes the fol- 
lowing formula for a collodion ten times more rapid than ordinary collodi- 
on, which is copied without comment in the Moniteor de la Photographic. 

Plain collodion, - - - dO grammes. 

AceUte of soda, - - - - 0-260 " 

lodid of cadmium, - - - 0*250 •* 

This formula we have carefully tried and in onr hands it proTsd sbso* 
Ivitely worthless. x. i. 

13. il rapid dry proeett.— Le Moniteur de la Pbotographie for Auguit 
gives a formula of Mr. Roman de Wesserling modifying Taupenofs pro- 
ce89 and giving a dry collodion process as rapid as the wet process. 

It is essential to have a gun-cotton which gives a transparent collodion, 
and one also which is able to resist the repeated washings. The collodion 
must be neutral. The ether ought to be sp. gr. 0*732 and should sot 
redden litmus paper, even after long immersion. 

For landscapes, and copying, a thick collodion is first made as follows— 

1*5 gramme gun-cotton. 

90 cubic C'entimeters ether sp. gr. 0*732. 

10 " " alcohol 96 per ct 

Of this thick collodion take 40 parts and add 

36 parts ether, sp. gr. 0*732. 

26 *^ alcohol 96 per ct containing 

0*260 grammes iodid of ammonium. 

0*260 *' " cadmium. 

For portraits the formula is varied, viz. — 
1 gramme cun-cotton. 

90 parts sulpn. ether sp. gr. 0*732. 

10 " alcohol 96 per ct 
Carefully filter the collodion, then take 

60 parts of this thick collodion, 

26 *^ alcohol containing 6 per ct iodid of cadmium. 

10 " " " •* bromid of cadmium. 

16 •* ether sp. gr. 0*782. 
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The 8enaitiziDg bath is 

6 grammes pare nitrate of silrer 
100 " " water. 

Albameniae with 

110 grammes albamen. 
50 "^ water. 

-050 ^ iodid of ammonium. 
•025 ** bfomid of ammonium. 
Shortly before exposing the plate it is again sensitised in a bath com- 
osed of — 

8 grammes pure nitrate of silver. 
8 " glacial acetic acid. 
100 centimeters pure water. 
It is afterwards slowly dipped in fresh water and set up in a dark place 
)dnr. 

After exposure develop by a bath of — 
100 grammes water. 
0*5 ^ pyrogallic acid. 
10 *' acetic acid. 

This developing bath should be heated to 120^ Fah. Strengthen by 
Hieirelopment with pyrogallic acid. ¥\x as usual. s. e. 

n. GEOLOGY. 

\. On the Taeonk System of Dr. Emmom ; by T. Stbrrt Hunt, MJl^ 
'.RS. — Dr. Emmons while engaged in the survey of a part of the State 
f New York, recognized the existence of a series of sedimentary rocks, 
'hich he described under the name of the Taconic system, and regarded as 
Ider than those supposed by his colleagues to represent the Silurian series. 
L similar view had been maihtained by Eaton, but was rejected by most 
f the American geologists, who up to this time have regarded these Taconic 
Mdcs of Emmons as belonging to the Lower Silurian series. In 1844 Dr. 
!mmons described certain fossils from these rocks, which he Supposed to 
e new and to distinguish what he called the Taconic system, regarded 
y him as the true palseozoic base. In 1846 Mr. Barrande discovered in 
lohemia, beneath the horizon of the hitherto recognized Silurian fossils, 

new and extensive fauna in what he designated the Primordial Zone, 
'he fossils described by Dr. Emmons consisted, besides some imperfect 
rilobites, of a few graplolites, mistaken by him for fucoids, and several 
ery doubtful forms which are valueless for the purpose of determination. 
Lccording to Dr. Emmons this system, which he divides into an upper 
nd lower portion, has a thickness of 30,000 feet, and extends throughout 
he whole Appalachian chain. He has described it as composed in 
scending order of, 1. Granular quartz. 2. The Stockbridge limestone. 
t. Magnesian slates. 4. Sparry limestone. 5. Roofing slates (grapto- 
itic). 6. Silicious conglomerate. 7. Taconic slates. 8. Black slates. 
liis is not their apparent order of superposition, but Dr. Emmons con- 
eives that the whole series has been inverted since its deposition. In fact 
lie schistose strata 5, 6, 7 and 8, pass successively beneath the magnesian 
iates and limestones, which in their turn are overlaid to the east by the 
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Green Moantaia gneiss. This latter formation Dr. EmmoDS regards as a 
primitive azoic rock, upon which were successively deposited the roemben 
of the Taconic system, commencing with the quartzite, which forms its 
base, and crowned by the black and Taconic slates, which are now, from 
an immense overturn, placed at the bottom of the series, while the ancient 
gneiss lies at the top. It is hardly necessary to say that this supposition 
is wholly unwarranted by the facts. In a paper on American geology 
already cited we have shown that the apparent succession of the rocks of 
the Quebec group is the true one. The black slates are really at its base 
and successively overlaid by the conglomerates, roofing slates, limestones 
and quartzites, and the gneiss is a newer rock, being no other than the Sil- 
lery sandstone in an altered condition, and as we have there shewn, entirely 
distinct from the Laurentian gneiss. Mr. Emmons has fallen into an 
error, similar to that of Prof. Nichol with regard to the gneiss of the 
Scottish Highlands, so well refuted by Murchison, Ramsay and Harknesi, 
and has consequently been driven, in order to explain the structure of the 
Green Mts. to admit not merely an upthrow with Nichol, but a complete 
overturn of the whole palaeozoic series in question. As to the geological 
age of this series. Dr. Emmons maintains that his Taconic system occupies 
ft position inferior to the Champlain division of the New York system, 
and is consequently beneath the Lower Silurian system of Morchiaoi. 
As we have before shown, however, the fossils of the Quebec group show it 
to be the palseontological equivalent of the Calciferous saudrocL The 
Stockbridge and sparry limestones, with their accompanying slates (ex- 
cepting only 7 and 8,) we conceive to be no other than the Quebec group, 
cf which they have both the stratigraphical position and the lithologicil 
characters. Dr. Emmons has maintained that limestones of the age of 
the Calciferous are found overlying the black slates, and has appeal^ to 
this in proof of the antiquity of the whole series, of which he imagined 
these slates to form the summit, but inasmuch as these slates are really 
older than the Quebec or Calciferous strata, his argument falls to the 
ground. Mr. Billings has lately found Conocephalites in the red sand- 
rock of Highgate, Vermont, which is supposed to overlie the blade 
slates in question. As this primordial genus occurs also in the Potsdam 
sandstone of Lake Champlain, the question arises whether these slates are 
palseontologically distinct from the Potsdam, or are only its deep set 
equivalent, sustaining to the littoral formation of quartzose sandstone od 
Lake Champlain, the same relation as the great Quebec group does to the 
Calciferous sand rock of the New York geologists. Dr. Emmons claimi 
that the whole of his Taconic system is inferior to the Potsdam sandstone, 
which is the admitted base of the Champlain division, but we have already 
shown that the whole of his system, with the probable exception of these 
slates, is of the age of the Calciferous sandrock, the second member d 
that division.^ Unless then these lower black slates contain a fauna dis- 
tinct from and older than that of the Potsdam sandstone, there remaioi 
absolutely nothing of the Taconic system which Dr. Emmons placed 
below the base of the Champlain division, that is to say, below the Pots- 
dam sandstone. If, however, as is probable, these slates contain a fsunt 
distinct from the Potsdam, they might be retained under the name of the 

* This Jotimal, May, 1861, p. 401. 
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'aconio formation, as a lower member of the Primordial Zone, to which 
he Potsdam sandstone unquestionably belongs. 

Th«se lower slates in Georgia, Vt, have as already remarked, furnished 
lertain trilobites of primordial type which Mr. James Hall has described 
mder the name of Olenus Vermontana and Olenus Thompsoni^ though 
hey are provisionally referred by Barrande to the genus Paradoxides. In 
he meantime the only trilobite as yet met with in the typical Potsdam 
andstone of this region, which is rarely fossil iferous, is Conocephalites,* 
k. collection of fossils recently made by Mr. James Richardson in exploring 
he Straits of Bellisle for the Geological Survey of Canada, fortunately 
urnishes the means of determining the relations of the trilobites described 
>y Mr. Hall. On the north side of the Straits he found reposing on the 
!/aurentian rocks a coarse reddish sandstone holding Scolithus like that 
rem the Primal sandstone of Pennsylvania. Resting upon this, and dip- 
>ing gently southward, is a limestone in which occur both Olenus Thomp- 
oni and 0. Vermontana^ mth what appears to be an Arionellus^ besides 
Qbolua^ CapuluSf and a large spirally marked coral resembling Zaphrenr 
is. These rocks, which evidently represent the Primordial Zone, are 
overlaid by others containing the characteristic fossils of the Calciferous 
androck and the compound graptolites of the Quebec group. These 
MTimordial trilobites then overlie the sandstone with Scolithus^ but as we 
lave elsewhere observed, that species appears unlike the Scolitktu from 
he Potsdam of Lake Ohamplain, and should not be too much relied 
ipon for fixing the geological age of this formation. It is not improba- 
>le that the true equivalent of the Conocephalites and Lingula sand- 
itones of Lake Champlain will be found in some of the strata above the 
!>lenus beds of Bellisle. 

We have seen that Emmons, guided by a false notion of the age of the 
rreen Mountain gneiss which led him to admit an inversion of the whole 
eriea, placed the shales which form a portion of the Primordial Zone high 
n the second fauna, above the whole Quebec group. On an entirely dif- 
isrent ground, Hall assigned the shale containing Olenus — two species of 
vhich genus he describe in 1847 in the 1st Vol. of the Palaeontology of 
^ew York, — to the Hudson group. In this, as Barrande shows, Mr. Hall 
bit himself justified by the authority of Hisinger, who in his great work 
m the fossils of Sweden, Leihcea Suecica^ 1837, gives the succession of 
MJsozoic rocks in Sweden as follows in ascending order ; 1. Fucoidal 
andstone; 2. Orthoceratite limestone; 3. Alum slates with Olenus; 
t. Argillaceous slates with graptolites, etc. 

The Olenus slates, said by Hisinger to overlie the orthoceratite lime- 
tone, (corresponding to the Trenton,) Mr. Hall unhesitatingly regarded as 
he equivalents of the Hudson group, in which Olenus was to be looked 
or as a characteristic fossil, and hence the strata containing these trilobites 
rere, on the authority of Hisinger, regarded as belonging to the summit 
>f the second fauna. In reality however this order assigned by Hisinger 
o the formations of Sweden is false, since the alum slate with Olenns lies 

* Mr. Barrande refers to three species of Dikellocephalut indicated by Dr. Bigsby 
It oGcurring in the Potsdam of New York. It will t>e seen by referring to bis me- 
noir (Quar. Jour. Geol. Soc. 1858« p. 389, compared with p. 420.) that Dr. B. alludes 
mly to the existence of these species as described by Owen in the Mississippi valley. 
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below, and the gmptolitic elate above the orthooeratite limestone. This 
error of Hisinger is the more strange since he had long before, as Barrande 
shows, indicated the true socoession of these rocks, and it is perhaps a mis- 
take of the copyist or printer; it is the more to be regretted as bii 
authority had caused it to be adopted by Mr. Hall in America. {Gtcl, nf 
Lake SuperioTy Foster and Whitney, II, pp. 298-818.) The alum slate 
with the underlying sandstone represents in Sweden the primordial lone. 

To Dr. Emmons undoubtedly belongs the merit of having recognized 
fbr the first time the trilobites which are known to belong to the prinlo^ 
dial zone, although from incorrect notions of stratigraphy he placed the 
slates containing them at the summit of the series of rodcs to which be 
gave the name of the Taconic system. We have shown that the tme 
place of these shales is at the base of the series, and that the remainder 
of the Taconic system is the palaeontological equivalent of the Calciferoos 
sandrock ; it is not yet certain whether these lower shales with a primo^ 
dial fauna do not sustain a similar relation to the Potsdam aandstooe, in 
which case the whole of the Taconic system would be the equivalent of 
the two lower groups of the Champlain division. It yet remains to be 
seen whether Dr. Emmons can retain from the wreck of his system, the 
lower slates as a Taconic formation older than the Potsdam sandstone of 
Lake Champlain, and subordinate to the Primordial Zone, whose foesili 
he was the first to recognize. 

2. Contributione to Palcwntotogy, being Descriptions of New Species 
of Fossils from the Upper Helderberg, Hamilton and Chemung Groups. 
Albany. August and September, 1861. 8vo. pp. 84. — We have received 
this valuable paper at too late an hour for critical notice in our present 
issue. It is, as the Author states in a prefatory note, ** A Continuation 
of Appendix C of the Fourteenth Annual Report of the Regents of the 
State Cabinet, published July, 1801, and contains descriptions of new 
species of GASTsaopoDA, Cbphalopoda and Crustacea, with notices of 
some of the species before described from the same strata.'* 

^The first twenty-four pages were published and distributed in August, 
and the remaining portion is published in September according to the 
imprint at the bottom of each page. The entire paper, with illustrationg^ 
will be republished in the Fifteenth Annual Report of the Regents of the 
State Cabinet; and the Author will endeavor to furnish those who may 
receive the accompanying pages, with a copy of the illustrations when 
published.'' James Hall. 

AltMuy, Sept, 1861. 

This is as it should be. The criticisms w& took the liberty to make 
on the Thirteenth Annual Report and its Palseontological Supplement 
(see this Jour., [2] xxxi, p. 292), were based upon the want of precisely 
this definite statement of dates of publication. It will be satisfactory to 
all naturalists to know that the suggestion has been met so promptly 
bv this distinguished Palseontologist. We shall take another occasion to 
discuss the contents of Prof. Hall's memoir, as well as the 14th Annual 
Report of the Regents of State Cabinet. The first twenty pages of the 
Appendix C in which, form as above stated a part of Profl Hall's Coo- 
tributiona. 
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in. ZOOLOGY. 

1. Synoptis of a Courte of Leeturta given at the Mueeum of Natural 
HUtary {Parie\ in 1660; by M. Isidore Osoffroy Saint-Hiulirb.* 

[The following syDopsis, although by no means new, will be read with 
interest at the present time in connection with the recent discussions on 
the origin of species, especially as it is not generally accessible to Ameri- 
can students.] 

ON 8PBCIS8. 

1. On the Animal Series, and the Parallellie Claemfication. 

(1.) The various zoological types may be reduced to a serial or pro- 
gressive order. 

(2.) The principle of codrdination of the series resides essentially, not 
as was vaguely said before the time of Lamarck in the greater or less 
perfection or eomplitation of organization, but in its aiversijication^ 
epeeialization and centralization^ which are at the maximum at one ex- 
tremity of the series, at the minimum at the other. 

Thus, at the top, the beings whose apparatus, organs, and tissues are 
the most diversified, whose functions are the most specialiud^ whose or- 
ganism is the most centralized : at the bottom, the beings whose compo- 
sition is the most homogeneotUy in whom the functions are the most com- 
pletely confounded, and the life, in some sort diffused, 

(3.) In the animal series, sometimes the terms succeed each other at 
very close intervals, occasionally even, without sensible interval ; some- 
times two consecutive series remain at a great distance from each other. 

The series is then neither regular nor continuous. 

(4.) Neither is it simple. Often, and even most usually, it is double, 
triple, or more complex still, successions of terms manifestly analogous 
being found in two or several groups otherwise distinct These succes- 
sions of analogous, or as they would be better called, homologous terms 
in different groups, are what we have named parallel series, 

(5.) Hence arise double relations which it is important to know and to 
express. Great attention has always been paid to the affinities which 
unite the varied types comprised in the same group ; the knowledge of 
the affinities which hind together the homologous types existing in differ- 
ent groups, is not less necessary to the rational conception of the series 
and to the expression of their natural connections. 

(6.) This expression, it has seemed to us, can be given by the new 
system of classification, known as the parallellie classification, or classifi- 
cation by parallel series, which is on the whole, but a veiy simple im- 
provement on the system usually employed. 

Suppose a group n, comprising several secondary types which we shall 
designate by the letters A, B, C, D, E, 

Suppose another group N, holding the relations with the first which we 
have just indicated, that is to say, of which the secondary types are 
homologous to the preceding. We shall call them, to express at once 
the continued difference and the homology, a, b, c, d, e. 

Suppose a third group n, giving similarly a, b, c, d, e. A fourth N, 
giving A, B, C, D, E, and so on. 

* Translated for this Joonial by a lady. 
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It is roa' ifest that the expression of the multiplied relations, existing 
between all these terms will be obtained, if on the one hand, the terms 
of each series, A, B, (7, &c, a, 6, c, dec, follow each other without the 
intercalation of any foreign term ; and on the other, if the homologous 
terms of the various series, ^, a, a, ^, 6, b, &c^ are placed in apposition 
to each other. The paraliellic classification satisfies these two conditions 
by the following combination, simple enough to be seized at a glance: 
A a & A 

B b h B 

C c c C 

D d d D 

A' e a E 

F f i F* 

(7.) There exist, so to speak, parallelisms of all degrees. The species 
of one and the same genus, the genera of one and the same family, often 
form parallel series ; it is sometimes thus (to go no higher) with the 
classes of the same branch. The word typey just now employed, maj 
then receive any given value, provided that by group is understood s 
division of the degree immediately superior. 

The paraliellic cUmiJicaiion has been, for eighteen years, (in 1850) 
applied by various authors to the ffreater part of the branches of Zoo^ 
ogy. Anthropology, Feratology and Botany. 

n. Summary of lessons on the question of species, 

(1.) The characters of species are not absolutely fixed^ as many havs 
said, still less indefinitely varied, as others have maintained. They are 
fixed for each species, so long as it is perpetuated in the midst of the 
same circumstances. They become modified if the surrounding circum- 
stance change. 

(2.) In the latter case, the new characters of the species are, so to 
speak, the resultant of two contrary forces ; the one modifying^ is the 
influence of the new surrounding circumstances ; the other conserveUive 
of the type, is the hereditary tendency to reproduce the same characters 
from generation to generation. 

In order that the modifying influence should predominate, in a very 
marked manner, over the conservative tendency^ it is necessary then that a 
species should pass from the circumstances in the midst of which it was 
livioff, into a new and very different totality of circumstances ; that it 
should change, as has been said, its surrounding world, 

(3.) Hence the very narrow limits of the variations observed amongrt 
wild animals. 

Hence also the extreme variability of domestic animals. 

(4.) Amongst the former, species remain generally in the places and 
the conditions where they are established, or remove from them as little 
as possible ; for their organization is in harmony with these places and 
conditions, and would be in disagreement with other surrounding ci^ 
curastances. 

♦ For greater Bimplicity we have here rapposed the four series equally extended, 
■J>a^»|thout gaps. In reality it is scarcely ever so. For example, there might be 
A,B,D, E^ F; a, e, d,f, ^ The series are not the less mani&stlv pandieL flolf. 
tome terms remain without bomologoes. 
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The same characten muBt then be transmitted from generation to gen- 
eration. 

CircunuUsnicn being permanent^ ipeciet are eo likewise. 

(5.) Already, howerer, the permanence, the fixity are not absolute. 
The gradual expansion of a species on the surface of the globe is, at 
length, the necessary consequence of the multiplication of individuals. 
Other causes, of an order less general may also bring about partial dis- 
placements. Whence, especially at the limits of the geographical dfstri- 
bution of the species most extended, arise notable differences of habitat 
and climate, which, in their turn lead incTitably to secondary differences 
of r^men and even of habits. To these various kinds of differences 
correspond raeee characterized by modifications in color and other exterior 
characteristics, in proportion and form, and sometimes even in internal 
organization. 

(These races have been arbitrarily considered, sometimes as local vari- 
eHeSy sometimes as distinct species). 

(6.) Among domestic animals, the causes of variation are much more 
numerous and more potent In a long series of experiments which, 
though undertaken with a merely practical object, have no small theo- 
retic importance, species of yarious classes, to the number of about 
forty, have been constrained, by the intervention of man, to quit sav- 
age life, and bend to very different habits, regimen and climates. The 
effects obtained have been in proportion to the causes ; there have been 
formed a multitude of very distinct races ; amongst them several offer 
characters equal in value to those by which genera are commonly dif- 
ferentiated. 

(7.) The return of many of the domestic races to the wild condition 
has taken place on various points of the fflobe : thence, a second series 
of experiments inverse to the preceding, and furnishing the counter-proof. 
If domesticated animals are replaced in the circumstances in the midst of 
which their wild ancestors existed, their descendants, after some genera* 
tions, resume the characters of the latter. They only asstime analogous 
characters if they are restored to savage life under conditions analogous, 
but not identical. 

(8.) To resume : the observation of wild animals already demonstrates 
the limited variability of species. 

The experiments on wild animals domesticated, and on domestic ani- 
mals returned to the wild condition, demonstrate it more clearly still. 

The same experiments prove, moreover, that the differences produced 
may be of generic value. 

(9.) The truth or error of a doctrine may almost always be brought to 
light by the value of the consequences derived from it. 

The theory of limited variability may lead to rational solutions with 
respect to questions completely insoluble for the partisans of absolutely 
fixity, or which the latter can only resolve by aid of the most complex 
and improbable hypotheses. 

(10.) It is thus with the fundamental question of anthropology. The 
common origin of the various human races is rationally admissible in the 
point of view of variability, and in this point of view alone. In order to 

Am. Jocb. Sci.— Second Sebies, Vol. XXXII, No. W.— Nov., 186L 
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admit it with us, the partisans of Jixitjf haTe been forced to conclnde 
against their own principle. 

(11.) In palaeontology, to the theory of limited Tariability eorrenwodt 
a simple and rational hypothesis, that of JUiation ; to the doctrine of 
fixity, two hypotheses equally complicated and improbable, that of ttieew- 
9iv€ creatioM and that called tramUUion, 

According to the hypothesis of JUiation^ the existing animals are 
sprung from analogous animals which have lived in the previous geologi- 
cal epoch. We may, for example, seek the ancestors of ovr elephants, 
rhinoceroses and crocodiles amongst the elephants, rhinoceroses and croc- 
odiles of which palaeontology has shown us the antediluvian existence. 

This hypothesis has been rejected as irreconcilable with the fixity of 
species, because of the specific difierences which exist between the ancient 
animals and their modern analogues. To the simple explanation of these 
differences by changes taking place, from one geological period to an* 
other, in surrounding circumstances, has been preferred the hypothesis of 
several successive creations^ and, more recently, that of translaium. To 
resume the example (juoted above : these two hypotheses agree in admit- 
ting the complete extinction of the ancient species of elephants, rhinoce- 
roses and crocodiles ; but the first replaces them by the elephants, rhinoo- 
eroses and crocodiles of the new creaUon ; the second, by the actual species, 
supposed to be pre-existant« with all their present characters, on some 
other point of the globe which had remainea unknown. Of these three 
hypotheses, that which springs from the theory of variability is incontes- 
tably the most simple and least conjectural For this reason, it may al- 
ready be presented as the most probable. 

SI 2.) But it has not alone this advantage over the others. 
t can be, and is even now, verified in its application to various partio* 
ular cases.* 

(13.) Moreover, it is confirmed by various considerations in presence of 
which it seems difficult to maintain the other two hypotheses. Without 
insisting on that of successive creations^ we shall confine ourselves to pla- 
cing here in opposition, in two of their consequences, the hypothesis of 
filiation and that of translation. 

(14.) According to the first, the existing animals should be descended 
from animals merely analogous ; according to the second, from animsh 
similar to themselves. Now the preservation of the sam$ characters at 
all periods, would suppose the existence, at all periods also, of the samt 
surrounding circumstances, which is inadmissible, 

(15.) In the hypothesis of filiation, the number of species might varj, 
becoming greater or less from one geological period to another ; for if tt 
each revolution, there has been an extinction of a portion of the specioi 
those which remain miut have undergone modifications, various according 
to circumstances, and which mag have acquired the value and permanioios 
of specific characters. In the opposite hypothesis, at each revolution s 
portion of the species disappears ; the others remain what they wm: 
they are displaced, but without undergoing organic modifications. Con- 
sequently, the extinctions are here without any possible compensatioL 
Then, according to this hypothesis, the number of animal and vegetable 
species must have gone on constantly decreasing; there would be a pr^- 

* Which has been demonstrated in the Conne of Lectures of 1847. 
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fruiive diffUnuthHy a depopaUtkm of the globe : the two handred and 
lixty thousand animal and v^taUe species which, according to the 
Host recent estimations, now cover the surface of the earth, would be 
Hit the wrecks of a creation infinitely richer in past times. 

Such is the consequence to which the hypotheses of absolute fixity and 
>f translation naturally lead : each will judge how far it agrees with the 
lotions that we possess on the ancient condition of the globe. 

(10.) The substitution of the theory of linUted variabilis for the 
lypothesis of absolute fixity renders necessary a new definition of species^ 

To approach as nearly as possible the definitions most in use, and for 
lie moment, considering only the existing order of things, we shall say : 

Species i$ a collection or iuceeeeion of individuaU characterized hy a 
combination of distinctive features, the transmission of which is natural^ 
UBOULAR and iWDSFiNrrs in the existing order of things. 

The possibility of distinction, the natural and regular transmission^ 
itability and permanence equal to those of the present condition of the 
j^lobe--8uch are the three essential elements of this definition of species. 

A few words are necessary to explain the terms of it. 

Hybrids are not generally unfruitful, as has often been said ;* they can 
raasmit their characters, always mixed. Hybrid races are not propa- 
listed with the constancy and regularity observed in species ; they soon 
lie out, or return by the effect of crossing, to one of the species whence 
hey sprung. The transmission is then neither regular nor indefinite. 

It is the same with monstrous or anomalous races. 

Domestic races approach much more nearly to species. Amongst 
;hose which are very ancient, and which have thus acquired a great 
izity, the transmission may even be said to be regular ; it may be indefi^ 
ute, and as durable as the existing order of things, but only by the in- 
tervention of man, which is necessary t3 maintain the races as it was to 
create them. The transmission is not then natural. 

2. On some Objects of Natural History from the Collection of Mr, Du 
Chaillu ; by Prof. Owen. — Prof. Owen's first knowledge of the zoological 
DoUection was derived from a letter sent by Mr. Du Chaillu, dated Gaboon, 
Jane 13, 1859, and received in the British Museum in August, 1859, in 
irhich Mr. Du Chaillu specified the skins and skeletons of the gorilla or 
n'gena, kooloo-kamba, nschiego, and nschiegombovie which he had col- 
lected, ofiering them for sale, with other varieties, to the British Mnseum. 
ProC Owen replied, recommending the transmission of the collection to 
London for inspection, with which recommendation Mr. Du Chaillu com- 
plied, bringing with him all the varieties he bad named, with other objects 
>f natural history, from which he permitted selection to be made. The 
skins of the adult male and female of the young of the Troglodytes gorilla, 
Afforded ample evidence of the true coloration of the species. In the 
tnale, the rufo-griseous hair extends over the scalp and nape, terminating 
in a point upon the hack. The prevalent grey color, produced by alter- 
nate fuscous and light grey annulations of each hair, extends over the 
back, the hair becoming longer upon the nates and upon the thighs. The 
iark fuscous color gradually prevails as the hair extends down the log to 

* We have given proofs of this thai cannot he refuted, by uniting in two tables 
the indications relative to hybrid Mammifen and Birds, and to their produett. 
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ihe ankle. The loDg ludr of the ann and forearm pretents tlie daik 
fuscous color ; the same tint extends (torn below the axilla downwardi 
and forwards upon the abdomen, where the darker tint contrasta with the 
lighter erey upon the back. The scanty hair of the cheeks and chin is 
dark ; tne pigment of the naked skin of the face is black. The breast is 
almost naked, and the hair is worn short or partially rubbed off aOTOss the 
back, over the upper border of the iliac bones, in consequence, as it 
appears, of the habit ascribed by Mr. Du Chaillu to the great male gorills 
of keeping at the foot of a tree, resting its back against the trunk. The 
skin of the great male gorilla, as mounted in the British Museum, exhibit 
two opposite wounds, — the smaller in front on the left side of tlie cbsst, 
the larger close to the lower part of the right blade-bone. Two of the 
ribs in the skeleton of this animal are broken on the right side near where 
the charge had passed through the skin in its course outwards. These 
marks correspond with the account of the slaughter of the great gorilli 
given by Mr. Du Chaillu. Piot Owen proceed^ to describe the color of 
the female gorilla, which, it appears, was generally darker and of a more 
rufous tint than the male. In one female the rufous color so prevailed as 
to induce Mr. Du Chaillu to note it as a red-rumped variety. In the yonog 
male gorilla, 2 ft 6 in. in height, 1 ft. 7 in. in the length of the head and 
trunk, and 1 1 inches across the shoulder, the calvarium is covered with s 
well dressed ** skull-cap " of reddish colored hair. The back part of the 
head behind the ears, the temples and chin are clothed with that mixture 
of fuscous brown and grey hair which cover with a varying depth of tint 
the trunk, arms and thighs. The naked part of the skin of the £sce ap- 
pears to have been black, or of a very darK leaden color ; a few scattered 
straight hairs, mostly black, represent the eyebrows. A narrow moustache 
borders the upper lip, the whole of the lower lip and sides of the hesd 
are covered with hair of the prevailing grey fuscous color. The rich series 
of skulls and skeletons brought home by Mr. Du Chaillu illustrate some 
most important phases of dentition. These phases were specified by Prot 
Owen at length. The deciduous or milk dentition, it was remarked, were 
in the youngest specimen of the gorilla something similar to those of the 
human child, but an interspace equal to half the breadth of the outer 
incisor divides that tooth from the canine, and the crown of the canine 
descends nearly two lines below that of the contiguous milk molar. The 
deciduous molars differed from those of the human child in the more 
pointed shape of the first, and much larger size of the second. The den- 
tition of the young gorilla corresponds best with that exemplified in the 
human child between the eighth and tenth years ; the difference, however^ 
is shown in the complete placing of the true molar, whilst the premolar 
series is incomplete. It was worthy of remark, also, that in both speci- 
mens examined the premolars of the upper jaw had preceded those of the 
lower jaw, and that the hind premolar has come into place before the 
front one. In the later development of the canines and the earlier devel- 
opment of the second molans of the second dentition the gorilla difieiSi 
like the chimpanzee and the orangs, from the human order of dental 
development and succession. An opportunity of observing this order in 
the lower races of mankind is rare. Prof. Owen availed himself of the 
opportunity in the case of the male and female dwarf Earthmeo (rm 



Zoohgy. 4S7 

Jonth Africa, nhibitod ta London. He fbnnd deotitioii at the pkaaa 
ndieatiro of th« ago of from MT«n to nine in the ^([l>*)< child ; other 
indicfttions agreed with this erideooe of immaturity. The ohildren were 
i r w ac d and exhibited aa adnlte. Both showed the lame precedency in 
development of caninet and premolan which obtaint in the whole race, 
deferring next to the rariety of the chimpanzee brought by Mr. Du Chailln 
hnn the Gamma Country and from near Cape Lopes, Prof. Owen 
remarked that thia apecies acoordi apedfically in iu oateological and 
liinnte dereiopment with the IVoglodylu niger. It is stated by Mr. Du 
Chailln to be distingniafaed by the natives of Camma as the nacbiegom- 
bone from the common chimpanzee {TroglodjtUt ntper), called by diem 
the nachiego. From the character of the skins of the male and female 
ipecimens of this species brought by Mr. Du Chaillu to London, Prof. 
Owen would hare deduced evidence of a distinct and well-deSned variety 
ta Troglodyte*.— Athentmim, Sept. U, 1861. 

S. On the Height of the QoriUa; by Dr. J. R QniT.—Much differ- 
ence occurs in the ststementa of travellera and others with reference to 
the height of the great African ape. Bowdich, the first traveler by whom 
it was mentioned, under the name of Ingina, states it, on the authority 
td the natives of the Gaboon, to be generally five feet high ; but, in some 
recent notices, it has been anerted to reach the height of six feet two 
inches; and the specimen exhibited at tlie meeting of German natural- 
iats at Vienna is said, «> good authority, to have measured more than nx 
feet in height. The measurement of a stuffed skin without bones is 
aeceeaarily delusive, depending as it does, firstly on the mode in which 
the akin has been originally prepared, and, secondly, on the extent to 
which the artist may be disposed to stretch it Sudt measurements are 
lot to be relied on unless they are in accordance with those of the bony 
ikeleton ; and it, therefore, occurred to me that it would be desirable to 
measure the long bones of the limbe of the different skeletons existing in 
the British Museum, the osseous stracture giving the only certain dimen- 
■ions on which reliance can be placed. The skeletons in the British 
Museum are six in number, viz: 1. A skeleton, obtained from Paris by 
PioC Owen, and mounted in the best French manner. 2, 3, A, Skele- 
tons of male, female and young, pnrchaaed from Mr. Du GhMllu. 6. A 
tkeleton of a male, purchased at Bristol, of which we have also the stuffed 
ikio. 6. Ad imperfect skeleton, pundiased from M. Paraudaki, of Faria. 
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Skeleton of femnie, purcbosed of Mr. Du Cliatllu. - - 
Skeleton of young male, purchased of Mr. Du ChaiUu, ■ 
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The measurements of the several bones of each of these skeletons are 
given in the accompanying table. 
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They were taken by Mr. Gerard with a tape measuring inches and 
quarters of inches only, but are quite suflScient for a com|>arison betwees 
the specimens themselves, and as affording materials for determining thd 
actual height of the animal. As the lareest of these {nz^ the rarii 
sp<cimen, photographed for the Trustees of- the British Museum by Mr. 
Fenton) stauds five feet two inches in height, we are justified in conclnd- 
ing that to be in all probability the extreme natural height of the fbll 
grown animal. — AthencBum, Sept 14, p. 848. 

4. CoLmbridge Museum of Comparative Zooio^. — ^The labors of Pro£ 
Agassiz and the intelligent patronage of the Commonwealth of Massachu- 
setts in establishing the new Museum of Comparative Zoology at Cam- 
bride, have found an appreciative eulogist in Prof. Owen in his recent 
communications to the London Athenaeum, on the importance of estab- 
lishing in London a national museum of Natural History* Prof. Owes 
had estimated the area required for such a museum as he contemplates, 
with a forecast of thirty years accessions, to be not less than five acres of 
land, and he is agreeably confirmed in this estimate by finding that thii 
area is the same allotted at Cambridge to our new museum. We bsd 
marked this whole communication for extract, but cannot find space he 
it at present Prof. Agassiz in a late letter says, ** I am now hard at work 
perfecting the internal arrangement of the collections which begin to 
outgrow my strength. We want an addition to the present building 
larger than it is, for more than half the specimens on hand are not yet 
exhibited.'' 

IV. ASTRONOMT AND METEOROLOGY. 

1. Discovery of the list Asteroid. — ^August 13, 1861, about ll^tt 
Luther at Bilk near Dusseldorf discovered a new asteroid which appeared 
as a star of the 11th magnitude, making the number of asteroids now 
known 71. Its daily motion was — 16Mn Right Ascension, and 4-2' in 
Declination. It was observed at Bonn on the 15th, and at Mannheim on 
the 1 Vth of August This planet has been named Niobe. 

2. Re-discovery of Pseudo-Daphne, — August 27, 1861, M. Gold- 
Schmidt of Paris re-discovered the planet which he discovered Sept 9, 
1857, and which has received the name of Pseudo-Daphne. The hiiito^ 
of this planet is very remarkable. On the 22d of May, 1856, M. Gold- 
Schmidt of Paris, discovered a new planet of the lltb or 12th magni- 
tude. He observed it again on the 25th, but on neither occasion was he 
able to locate the planet accurately for want of suitable instruments. On 
the 3 1st it was observed at Marseilles; it was observed at Berlin, Judo 1, 
2, and dd, and it was observed at Vienna, June 2d and 4th. The planet 
being now quite faint and difficult to observe, was no longer followed ; so 
that the reliable observations only embrace an interval of /bur days^ and 
the arc described in this interval was but little more than one deyrtt. 
From this small arc it was required to deduce the elements aud compate 
an ephemeris for the planet^s return to op])osition in Sept 1857. 

M. Pape of the Altona Observatory computed the best orbit he wsi 
able from these observations, and published an ephemeris for the approach* 
ing opposition. Anticipating the difficulty of finding the planet, the 
astronomers at Oxford, Paris, Berlin, Vienna, Altona and Bilk agreed I 
upon a joint search, each observer selecting a portion of the heavens I 
which he would specially explore. | 
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Sept 9th, IBBlj M. Gbldschmidt of Paris announced that he had re- 
diaoovered Daphne, only ahout two degrees from the place assigned by 
the elements of Pape. The planet was afterwards observed at Bilk, 
Leydeo, Bonn, Berlin and Cambridge, and was followed till Sept dOth. 
On computing the orbit from the observations of 1857, it was found that 
the elements diifered very materially from those which M. Pupe had ob- 
tained ; and indeed these new elements would not represent the places of 
Daphne in 1866, within more than 12 degrees. This discrepancy was 
first announced by M. Schubert, in Sept 1858 ; and he of course coDcluded 
that the planet discovered by Qoldschmidt Sept 0th, 1857, and which 
was supposed to be Daphne, was not Daphne, but a new planet M. Gold- 
achmidt accordindy gave the new planet the name of Pseudo-Daphne, 

M. Luther at Bilk made a careful computation of the orbit of Pseudo* 
Daphne, and published an ephemeris for the next opposition in December, 
1858, but the planet was not found. 

M. Luther again computed the planet's place for the succeeding oppo- 
aition in Marcm, 1860 ; but as, on account of its distance, its brightness 
should be only one-fourth of its brightness in Sept 1857, there was not 
much encouragement to prosecute the search, and the planet was not 
seen in 1860. He however remarked that at the next opposition in Au- 
gust, 1861, the planet should appear of the 10.11th magnitude, or 
somewhat brighter than in 1857 , and he accordingly published an ephem- 
eris to guide astronomers in their search for it The planet was discov- 
ered by M. Gk>ldschmidt Aug. 27th, 1861, 

in R. A. 20^ 25« 6» Dec -6* 48' 6". 
Its place according to the elements of Luther should have been 

in R. A. 21»» 2« 12« Dec. -4* 49'-6. 

The observed place therefore differed from the computed place 

in R. A. 86« 16» Dec. 2' 0'. 

or about ten degrees in arc This error is not very great, when it is con- 
sidered that the planet^s place was computed from an arc of less than 
four degrees^ described four years previous. It is presumed that Pseudo- 
Daphne will not again escape from the watchful eye of astronomers ; but 
Daphne seems entirely lost, and can only be re-discovered by the same 
systematic search by which it was discovered in 1 856. 

8. Conut II, 1861. (Continued from p. 165). — Captain Earle of the 
ship Jireh Swift reports that the comet was seen from the ship in lat 
34* 19' 8. long. 179** 65' E. on the 18th of May. 

On the 25th the Uil was IC long, and on the 26th lb"" with a slight 
curve, the round side being presented to the N.K Time 5*» 10™ p. m. 
lat 50* 43' S. long. 163* 8' W. G. P. Bond, 

Director of the Ohwrvatory of Harvard OolL 

From the Astronomische Nachrichten, No. 1324, we learn that the 
comet was seen at the Observatory of Sydney, New South Wales, on the 
13th of May. On the 27th of May the comet was but just visible to the 
naked eye. On the 8th of June, it was very conspicuous to the naked 
eye, being equal to a star of the fourth magnitude. It continued to 
increase in brilliancy, and on the 21st of June, the tail subtended an angle 
of about 18*. 
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lUraosoLOOT.— 

4. NoHou of Mtiionc Manm; by Director Haioikgsr. — ^Below we 
give additional abstracts of Director Haidinger's recent papers on mete- 
oric subjects and intend to publish in the January number of this Journal 
a more complete account on the nature of meteorites by the same author. 

The following additions and explanations to the abstracts already pub- 
lished in this Tolume, p. 136, are given in a letter of Director Haidinger 
to Dr. Qentb, dated Dombach, near Vienna, July 3 1st, 1861. 

*"nie stone of P^^ [(6) psge 148], is no o<A^ ^Aai» <Aa< of Um fall at Qnei^soiik, 
near Bawein io Pegu, od December 27th, 1867, page 142. My exceUeot frieoo^Mr. 
Oldham, SuperiDteodent of the Geological Survey of India, sent the fint ipeci- 
men with only the locality, Ptgu^ because at that time he had not yet reoeiTed tin 
more accurate notices respecting the fitU. But I was not willing to keep back tbs 
first account of all the Calcutta meteorites, till I received more detailed informir 
tioD, because I could not depend upon reoeiving it bj a g^ven day, and ao I gave it 
with the year of discovery, 1854, merely by guess. When Mr. Oldham sent the ad- 
tlonal nouees I corrected my first erroneous statement in the memoir ' on the ftUa of 
Queoggouk and Dhurmsala/ But there is still another point relating to the Qoeog- 
gocdt nil and meteorites, very properly adverted to in Prot Siliinum's note, page 
189. I had inferred from Mr. Oldliam's letter, that the specimen he sent to oi^ 
weighing 1 lb f loths, was one of the aerolites, quite entire, just in the condition in 
which it had fallen. This specimen was only partially crusted over. But it now ap- 
pears I was mistaken in this, as from a later oommunicatbn I learned that it wn 
only afroigimmii of a larger meteorite, which weighed 4 lbs 1 os. 80 grs. Thso 
likely enough, this aerolite was also crusted over the whole surfiue. As yet I have 
no answer to a definite question put to him, but I am convinced thai the third 
stone of those which fell, was also crusted all over. The question of a thinner crat 
covering a part of the sur&ce of aerolites is alro adverted to in one of my papen 
—read Julv 6th, 1860, U, Einige neuere Nachrichten iiber Meteoriten, namenflidi 
die von Bokkeveld, New Concord, TWnxono, ^ particularly as related to Uiat of 
Trenzano, page 670, note. If an aerolite should hap- 
pen to burst at the point C, tlte end of its cosmic 
course, it maj indeed nave a thin crust formed in the 
very moment of bursting. The slowness of the telluric 
course or real fall, the downfall, will not present the 
same probability. But if in the diagram above, the 
arresting of the meteor should not take place in one 
single point onlv, but with several fits or starts as it were and with several report! 
too, or when eitner particles by scaling off or a stone bursting perhaps at B, befors 
the whole cosmic course in the atmosphere AC be completed, then there migjit 
remain room enough in the space between B and C to have a new and thinner emit 
formed, and particularly also a sufficient degree of velocity, though already near 
the end of the cosmic mipulse. I find that this paper of mine has never been 
sent to Prof. Silliman. I enclose it now here and beg you will kindly add it to ths 
collection. ♦ ♦ ♦ ♦ 

With the kindest regards and many thanks again, ever most truly yours, 

Wm. HAIDnfGOL 

P. S. — I must still add another explanation relative to the movement of tbs 
Qnenffgouk-Pegu meteor. At first it was not quite clear, where the starlike appear- 
ance had originated, I mean in what quarter of the compass. " If" it appeared 
in E.N.E. first and then had gone down to the esstward, it most have first come in 
the direction W.S.W. 1 Now I wrote again to Mr. Oldham on the subject and hsd 
from him the decided reply that the meteor, when seen from the steam-frigate Semi- 
ramis, was moving, as nearly as could be remembered, from, WJf. W,toUu Easi' 
ward. This would give a course much less violently curved and crooked and in- 
deed much more natural and probable. Mr. Oldham intended to have some addi- 
tional questions put* in order to ascertain the position still more exactly if possible. 

This IS another very great desideratum in the history of meteorites, the question 
which quarter of cosmic spam t)i«^ cotoA %tQm,>^<b\&sAk{a qC each of the meteon 
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being conceived to take place in a straight line wiik a yeloeity rach at it obterred or 
adcuJated from data, but thia it a most difiScult tubject, though in some catet at 
least not altogether impossible of solution. 

The PamaUee stone of 28th Feb., 1857, came nearly from the constellation of the 
PSsbet ; — I gave some notice of that meteorite in our meeting of Academy of the 
4th of July ; of a new aerolite, or rather one not yet described, in the Government 
Ceoiral Museum at Madras, which fell Jan. 24, 1 862 I gave some notice on the 20th 
of June, as also on the 8th of April and 6th of June, noticet of large masses of me- 
teoric iron, found near Melbourne, Victoria, two of them valued at about 1^ ton, 
one 6 to 6 tons from the Dandenoog ranges and near Western-Port. W. H. 

1. Meteors resembliDg that remarkable one, observed on July 20th, 
I860,* over a space of more than 1000 miles, from Lake Michigan to 
Long Island, are of rare occurrence. Notice of an analogous one was 
given by Dir. W. Haidinger at the meeting of the Imperial Acad, at 
Vienna of February Ith, 186L 

This was observed by Dr. Gustave Tschermak, immediately after sun- 
Bet about H o'clock, some evening in August, 1848 or 1840 at Littau, 
N.W. of Olmiitz, in Moravia, as two fireballs or rather distinctly pear- 
shaped meteors of the greatest brilliancy, the first about three times as 
large as the area of the moon and larger than the second. He observed 
them at an altitude of about 11^ in W.S.W., moving towards S.W. and 
disappearing at about 5^ above the horizon behind a little house. The 
phenomenon lasted about 15 seconds ; no sound was heard. 

Several analogous phenomena are mentioned in Chladni's work, " Ueber 
Feuer-meteore.^^ 

Before the year 1800 only two, and these, not very accurate accounts 
are recorded, Uie first of five fireballs, which are said to have fallen a few 
days after the dOth of November or (according to others) on the 1 2th of 
December, 1642, between Gran and Oten ; the second was noticed by the 
Due de Guise,f who saw on the 8th of January, 1648, one fire-ball sepa- 
rate into three parts, which afterwards re-united. 

Hardly belonging to this class are the two small fireballs, about twice 
as large as Venus, which were observed in the middle of August, 1800, at 
9 p. M. near Halle, moving in a southwesterly direction, because the sec- 
ond appeared five minutes after the first, corresponding in the orbit of the 
earth to a distance of 6000 miles. 

The phenomenon of April 15th, 1804, at Of p. m., shows noore analogy 
with the case of July 20, 1861. Luminous points followed this (1804) 
meteor moving somewhat downwards from S. to N. ; another was ob- 
served at Gottingen, Sept. 16th, 1815, after 9 p.m. where eight or ten 
smaller ones followed a fireball in the same direction. 

Still greater similarity was shown by the brilliant fireball of July 17th, 
1818, between 9 and 10 p. m., as seen at Montpellier, Vermont.^ A 
pear-shaped ball of the size of full moon with its broader end towards 
the earth, having the appearance of a solid body, and immediately fol- 
lowed by two smaller fireballs. 

Arago§ gives in his list a phenomenon, the fireball of Collioure, Dept. 
of East Pyrenees of February 21st, 1846, consisting of two large lumm- 

• Thia Joar., [21, vol. xxx, 293. 

f Memoires du Due de Guise, 2d ed., Paris, 1668, p. 82S 

1 Journal of Science of Roy. Inst. Lood., No. xi, vol. vi, p. 1€D. 

g Populare Astronomie, herausgegeben von Dr. VT. O. ll«rSKL«\\^^^>'^*tV^- 

Am. Joub. 8ci.—8iccoyD 8ebie9, Vol. XXXll, ^o.^— ^o^.> ^SftV. 

56 
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OQS balls, almost touching each other and moving from N£. towaidi 
S.W. Also another one* of Aug. 12th, 1850, which according to Cool- 
Tier Gravier consisted of small balls. 

2. At the same meeting Dir. W. Haidinger gives some details of the 
Ml of the meteoric stones of Pamallee, near Madura in Hindoetan, of 
which the smaller piece is in possession of the Western Reserre CoUege 
at Hudson, Ohio, containing according to the analysis of Dr. GasMb 
(this Tol., p. 402), 8 per cent of metallic iron and 11 per cent of nickel 

Mr. H. S. Taylor, chief of the American mission at Madura, gave in the 
transactions of the Geographical Society at Bombay in 1857, the first 
notice of the fall of two very large stones, one of 87 lbs, the other four times 
that weight. The larger stone* is in the Madras museum, the smaller his 
been sent to Hudson, Ohio. 

According to the report of Mr. Taylor, these stones fell a little SJB. of the 
village of Parnallee, 9"* 14' N. lat, and IS'' 21' K of Greenwich, the laiger 
a few seconds before the smaller and two to three miles north of it. Froo 
the direction of the hole, which they produced by their fiill, they came 
from about N. 10^ W., making with the perpendicular an angle of from 
15^ to 20**, the small one almost perpendicularly. The most rounded 
convex part, in which the centre of gravity lay, was lowermost in the 
earth. The larger mass penetrated the ground two feet five inches, the 
smaller two feet eieht inches; the latter has not the appearance of being 
a fragment of the former. 

According to Taylor the smaller stone has a spec grav. of 3*8, a little 
higher, if soaked in water. ^See Dr. Cassel's results.) 

After having been wetted tne larger piece showed a crack, which ato- 
wards, perhaps by oxydation, increased in size. 

The fall was accompanied by two terrible reports, resembling thonder 
claps. They were heard at Tuticorin on the coast of the Gulf of Manssr, 
40 miles south, and very loud at Madura, 16 miles distant Althoagh 
several persons stood in the neighborhood, where the fall took place, nei- 
ther of the stones was seen falling ; a cloud of dust rose from where they 
struck. Their shape is compared with cannon-balls of large calibre, 
round, although somewhat irregular, with a black smoky crust, the inte- 
rior resembling granite with particles of iron. 

3. For about seven years it has been known that several huge masses of 
iron existed near Western -Port, southeast of Melbourne, in Australia, their 
meteoric origin however, was first suggested by Mr. Fitzgibbon. Several 
data relating to them obtained from a letter of G. Neumayer, EHrectorof 
the Flagstaff Observatory to Prof, von Hochstetter, were communicated 
at the meeting of the Imperial Academy of Vienna of April 18th, 1861, 
by Director W, Haidinger. 

The larger mass weighs from five to six tons, the other about 1^ tons. 
They are covered with a crust of the well known constitution, in which 
the usual cavities are not wanting. The relative situation of the two 
masses is N. 20® E , and they are about three and a half miles apart 

Both masses lie near the surface, so deep that only their tops project 
above the ground. The tertiary sandstone, occurring at Broughton, ii 
also found there and basalt at the depth of from 12 to 15 feet jost si 
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on the ooMt at Western-Port. The small hlock lies in 38° 8', the larger 
in 38'' 11' a (about 145'' 15' K of Greenwich), the first 107 feet, the 
aeoond 127 feet above tidewater. 

The masses showed no polaritj, except that resulting from the earth's 
magnetism. The lower end of both pieces was a strong south pole, the 
upper a strong north pole ; the longitudinal axis of the large piece, which 
ia about five feet long, lies exactly in the magnetic meridian of the lo- 
cality. It is the intention to bring the smaller mass to Melbourne. 

4. On the occasion of the departure of Theodore von Heuglin to his 
travels in Africa, Dir. W. Haidinger made some suggestions with regard 
to observations during the journey, of meteors and meteoric stones or 
irons, whether recent or of former periods. 

The observations are to be noted with as much accuracy as possible 
upon tables, on which hemioramas 
are prepared after the manner of ^ 
Mercator's projection. The an- 
nexed sketch for example, repre- ^ 
aenta a fireball. A, whi<m appears 
at NJ^.E. at an altitude of 70'', 30* 
and goes down in a straight line 
tolCaE. The following points ^ 
are to be taken into consideration. 

(1.) The exact geographical situation ; the situation as respects the 
constellations is not necessary, because that always can be found from the 
geographical position and the time. 

^2.) Statement of time— hour, day, month and year. 

fd.i Siae compared with that of the full moon. 

^AA Form, whether round, pear-shaped, and in what direction, etc. 

[6«) It is very important to notice, whether the meteor was first seen 
as a star, constantly increasing in size. 
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!6.) Duration of the phenomenon. 
1.) ~ 



Whether it disappears like a star or in its fiiU size, with statements 
of any additional circumstances. 
(8.1 Colors. 

[9.) Phenomena of sound. 
10.) Circumstances connected with the fall itself. 
11.) Whether the material consists of iron or stone or any other sub- 
atance. 

(12.) Whether the fallen body is glowing or hot, or warm, perhaps 
warm on the surface, whilst cold inside. 

It is of the greatest importance to collect and send on such substances ; 
but since iron-masses are often very large and heavy, fragments ought to 
be taken, with careful drawings and measurements of the whole mass. 

F. A. Gth. 

6. Remarkable Meteor, Oct. 4, 1861.— On Friday, Oct 4, 1861, at 
7I1 20™ p. M., a brilliant meteor was seen at New Haven, shooting over- 
head from W. to E, and leaving a long bright track, from Cygnus to 
Cassiopeia, which was visible at least 120 seconds, slowly assuming a 
serpentine form. It was also seen at Litchfield, Conn., with like appear- 
ances. 
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[Remark.— The following paper by Prof. Twining was re- 
ceived too late to find its proper place among the original 
memoirs. Bat as it contains suggestions of much importance 
applicable to the succeeding return of the November meteoric 
shower, it seems proper to publish it without delay. — Eds^ 

6. OhiervatioM rtMpeeUng ike Periodic Meteors of Auguet ; bj 

Alex. C. Twiniko. 

Upon every occurrence of the August meteors, which I have noticed 
with critical attention, my observations have been directed especially to 
the position of the ^ Radiant." Of the conclusions arrived at there sre 
two of special interest : — 

First ; The position of the radiant is probably capable of a far more 
exact determination than is ordinarily supposed, or tnan could have been 
anticipated. 

Second; The radiant is apparently subject to a motion of several de- 
grees from day to day, and one which exhibits some remarkable points 
of agreement in the comparison of one year's positions with those of 
other vears. 

The accompanyinf^ fragmentary plane chart will illustrate these con- 
clusions in detail Upon it are projected lines of declination and rigkt 
ascension, with the position of a few stars — all taken graphically fnm 
the North Polar Star Chart of the British Society for the Diffusion of 
Useful Knowledge. Mv observed positions of the radiant are also givea 
by a minute circular aisc, together with the year and the day of the 
month for each position. I have also distinguished the positions of 
each year considered as a series or group by tracing a fine line consecu- 
tively from position to position. By this groupmg of the observatioi^ 
into distinct series, the eye will at once discern the correspondence, or 
want of correspondence, in the position and motions of the several years. 
It should be observed that the positions were determined in different 
localities in different years. The obser\'ations of 1855 were made at Xew 
Haven, those of 1858 at Cleveland, Ohio; that of 1859 at Boston, tnd 
those of 1861 again at Xew Haven. Whether this variation of locsli- 
ties has varied the groups or series compared with the same as thej 
would have been seen from one and the same point of observation, is t 
question which I am inclined to answer in the negative, but not with 
entire confidence. Undoubtedly parallels and meridians and the time 
of day will affect the radiant positions onless the primary relative velo- 
city of the meteors and the earth is so great as to make that deviation 
of «rbit which is consequent npon the earth's attraction not a large one. 
The times of day were not always the same for the positions in the 
chart-; but they were always within either abont half an hour earlier or 
three hours later than the initial instant of the morning whose date is 
applied to the position. Thus a position takea on the 10th may hare 
been as early as 114> p. h. of the 9th or as Ute as 3 ▲. m. of the 10th, 
— ^more frequently the latter than the former. 
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I confeM to an appreheDsioti lest the above positions should be sii»- 
pected of having undergone aome sort of empirical accoinmodation to 
bring them into correspondence. It is a fact nowever that my memory 
altrajB dropped the results aa soon as recorded, and the record was not 
at hand for consnltation Irom vcat to year. Moreover, some of the 
■cries exhibit erratic changes which neither jadgment nor imaginatJon 
could be tempted to originate. I remark, in passing, that the positions 
vere always determined by employing the beet accessible star charts, 
and, althoagh the charts were modern, their epoch may have varied 
among themselves a little — say not to exceed half a degree of position. 

It is very clear that many of the meteors which are properly marked 
" conformwjle " do not describe a flight that can be traced back exactly 
to the radiant. It is also true that the "non-conformable" meteors 
often appear, in small numbers — three to five — to have a common point 
tA. divergence in some quite distant locality of the heavens. What then 
— it may be asked — t* this "radiant" whose position can be marked so 
definitely. I reply — it is not a point of exact apparent divergence of all 
the conformable meteors, bat it is such a point for the great mass or 
assemblage of them, so fiir as one observer can judge ; and it is also, uuder 
the same visual limitation, the centre of that area within which the 
others would project back their lines or directions. The process by which 
it is found has been, in my own case, the following: — The first few 
meteors — say five to seven— determine the locality rudely. Fixing our 
attention primarily upon this locality we are soon supplied with some 
contiguous and very definite flights which cut the area in a line that can 
be traced and kept in mind. It may be that this line will be shifted 
laterally by other nearly parallel fiights. We next look with interest for 
other fiights crossing the first at right angles or at a large angle; and 
when a few such are obtained they limit our area to a narrow central 
■pace subject only to slight shiftings one way or another according to 
jadgment continually and rigidly exercised in view of the a 
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flights whicb can be brought into comparison with it. These flights 
shoald not ordinarily be very distant from the central area. In &ct the 
▼ery abbreviated streaks almost in immediate proximity to the radiant are 
of special valne in the determination or the verification. Occasionally, 
indeed^ a meteor will show itself stationary in the very radiant itsel£ 
In the year 1855 on the night of Aug. 10th such a stationary meteor ap- 
peared and almost instantfy disappeared in the spot to which my sight 
was directed — with a peculiar eflcct, as if a new nxed star bad suddenly 
begun its existence and as suddenly ended it Not many minutes after 
a second came and went with a like singular and bewildering effect; 
and while I was in the act of pointing out its exact position to a fellow 
observer (Mr. Francis Bradley) a third drew from us both a simultaneoiu 
exclamation. This remarkable consecution of a phenomenon against 
which there were so many chances, and against the repetition of which 
in such a brief space the chances were so many millions of miiliona, 
satisfied me that multitudes of undiscovered meteors were in play over 
us, but for some reason not seen except when their flight was directed 
exactly to the observer. If this was the fact a telescope truly pokUed 
to the radiant would have discovered yet more stationary points of 
brightness. Such an attempt if successfully made and ascertained to he 
ordinarily practicable, would realize this remarkable advantage — ^Uist) 
by employ ine the telescopes of graduated instruments, our raduuUpod- 
tuna mignt be defined with certainty^ and with some rude approach, at 
leasts to a^tronomiccU accuracy. For although varieties of direction 
obtain, yet there may be a preponderating number so nearly the same 
as to exhibit a point of &;reat and sudden concentration — like the image 
of a star by a chromatic lens. I am not aware that any of the few 
telescopic researches hitherto made have been directed to such a study 
of the radiant 

The simple method above explained appears to me more accurate for 
a determination of the radiant, than it would be to map down every 
flight in course as it occurs, — because of the unavoidable errors in 
estimating arcual distances from the stars of reference — a very serious 
error in the direction of moderate flights, but one which does not at 
all enter into the directions traced back by the mind at the moment 
of the flight But, for other purposes, the mapping is indispensable to 
completeness of observation and record. 

For any considerable advance upon our present knowledge of meteors 
and meteoric rings, we are clearly dependent upon accurate, systematic 
and concerted observations. The enumeration of flights both conformable 
and unconformable, is very important ;* bnt the three elements of radi- 
ant position, changes in its position, and of the meteor^ velocity, are 
obviously of elementary and primary importance, because those deter- 
mine the plane, the figure and the magnitude of the ring. Even i 
casual observation of the principal meteor of the last periodic display, 
made coincidently — ^although without concert — ^by Mr. E. C. Herrick and 
the writer at New Haven, and by Mr. Benj. V. Marsh at Burlington, 
New Jersey, has seemed decisive, upon even the rudest attention, that 

* My own eaumeratioa for August last, having been referred to among tlwM 
reported by Mr. Herrick, in the last number of this Journal, are here given. lU 
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le meteoTB of NoTember and the meteon of Augost are independent 
3d distinct in their origin or soorce. Still beyond this, an accurate 
Iscnssion of the observations may even develop and determine within 
ear limits the actual conditions of the great meteoric ring of August. 
>iit this need not be pnrsned here ; for, happily, this discossion has 
een undertaken by Prof. H. A. Newton of Yale Coll^, whose results, 

they appear, will doubtless test conclusively the correctness of these 
pinions. But the four elements above referred to — ^including numbers 
-do not exhaust the desiderata ; among which may here be instanced 
be abeolute height of the upper and lower extremities of the meteors' 
aths, — ^their specific phenomena of combustion and dissipation, — and 
iieir irreg^olaritiee, intermissions, or rebounds, as well as explosions. 

The circumstance that upon certain definite days in August of each year, 
nd in November of many years, observers will surely h% rewarded with 
bondant opportunities and subjects for their attention is, of itself^ one 
lestimable encouragement to concert and assiduity. The writer has al- 
Bady ventured the opinion in this Journal,* that, beyond a definite limit 
f the earth's atmoiq)here proper, there exists a secondary or external 
tmoephere — possibly of aqueous vapor, — that in this external medium 
be shooting stars become visible, — and that a knowledge of its upper 
imit may be obtained by considering and comparing the upper limit of the 
leteors' paths. It has Jonff been his suspicion^ to say the least, that some 
f the irregularities or specialities in meteor's flights above referred to are 
> be explained by their encountering a sudden change of medium from 

secondary or exterior atmosphere to the atmosphere proper.f But to 

mes are those of the place of obtervstion, I e., New Haven, Cona, the locality 
re^ar with a radius of 60^ around the Radiaoi 
Saturday, Ai^. 10th, 1861, 10l> 80m p. ic began obeerving. 

From 10l> 80™ to 10^ 40n, for thia interval of time, one a minute. 
u ti " lib 12 conformable, 4 unconformable. 

« •« ** I2h 41 •• 10 • 

" Aug. 11th, Ih , 78 « \n " total, 96 in 2k 80". 

Sunday, Aug. 11, at 9^ 80» p. ic, began obeerving. 

From 9l> 80»to 10^ On, 4 conformable, 2 uncon. 
« ti u jih Om 17 •* 7 •• 

u a •< I2h Om 86 * 11 ** total, 47 in 2k 80«. 

On Saturday as many as five showed curved or irregular flights. The 29th, near 
le aenith, surpassed aU others in brilliance, and in the remarkable extent and dura- 
oQ of its train, which was visible one third of a minute or more, and fieuied gradn- 
Uy from the ends to the middle. Time of flight 1*2 seconds. 

♦ Vol xxvi, note to p. 20. 

f I may be excused for here propounding the enquiry, which has been forced 
pen me by certain auroral phenomena, whether some of those phenomena,— 
loads, arches and streamers — have not commonly their lower limit at the surface 
f the atmosphere proper and their upper at a secondary atmospheric limit, as above 
iggested. So long ago as 1885 this was forcibly su^:gested and made almost viwal 
V the flat base, and horizontal motion exactly along its base, of the singular auroral 
loud described by me in vol xxxii [1], p. 217-219 of this Journal Some auroral 
rches also by their first dense formation and fast motions diminishing in both re- 
wets and suddenly dissolving when almost stationary, confer a plausibility upton 
le conjecture that they are formed at a definite lower surface and expand or rise 
11 they are disaipated at a definite higher limit. 
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realize the beet attAinable completeness of obsenration and record, certam 
preparations and facilities are doubtless important, — for example, 

Firsi; The ability to estimate arcs correctly in their aogalar amount, 
—especially small arcs. 

Second ; Readiness in measuring minute intervals (^ time by a men- 
tal standard closely accurate to tenths of a second.* 

Third ; Familiarity with all stars of the first five magnitudes in the 
specific area over which the observer maintains his watch. 

Retumiug for a moment to the above chart, it need only be added that 
the radiant positions indicated thereon, as well as the other topics above 
referred to, are brought forward in the expectation of eliciting like ob- 
servations from others, and in the hope of somewhat exciting a new seal 
and assiduity, especially with reference to the coming November meteors. 

Note by the Mfditors, — ^The Connecticut Academy of Arts and Sciences 
have lately instituted a Committee (of which Prof. Twining is chairmao) 
to invite cooperation in the observation of the November and August 
meteors. The Editors take this occasion to say that observations duly 
recorded and forwarded to the Academy will doubtless receive a merited 
attention and announcement They should be addressed to the chairmao. 

7. Grand Meteor of Auguet 10, 1861. — The August ring of Meteon; 
by |{. A. Nbwton. — ^The observations of this meteor (pp. 294-5 of this 
volume) give interesting results. It was seen by Mr. Marsh at Buriing- 
ton, N. J., (laL N. 40* 6', Ion. W. 74^ 62' 40"), and by Prof. Twining and 
Mr. Herrick, at New Haven, flat. N. 41* 18', Ion. W. 72* 55' 25"). 

Mr. Marsh says, '*I was loofdog exactly in the direction of the meteor 
and had a perfectly satisfactory view of it, and during the visibility of the 
train (20 sec.) noted with all possible care its position among the stars. 
I concluded that the track was very nearly in the line of t Persei and ^ 
Persei, and the point of disappearance was about in a straight line joining 
^ Persei and / Andromedae, — the length of the track being about equal 
to the distance between ij and t Persei. I continued my inspection of 
the region some time after the disappearance of the meteor in order to 
fix the track firmly in my mind. The meteor itself lasted only one or 
two seconds. The time was about 11^ 23™ p. m." 

* I reoommend for a standard the repetition of a selected sentenoe inaudiblj, 
without motioD of the organs except the toDgue. The sjllables are to mark tenths 
of a second each, and should be of equal ease in proDOuodng, and either nine in 
Dumber or nineteen accordingly as you measure by seconds or by double second*. 
The initial instant of the phenomenon to be timed, iorms the epoch or xero of meu- 
urement, and the syllables are to be repeated at a uniform rate acquired by practice 
with a seconds pendulum or other index. The last tenth of the second, or doubU 
second, is marked by enunciating ** one ** (called " un " to avoid hiatus), — ^in like 
manner the last tenth or end of the second, third, fourth, &c^ second or double 
second is marked by " two," ^ three,** dl(C, on to ** tea** Thus we shall have meas- 
ured ten seconds, or better, ten double seconds or twenty i^econds. 

A brief practice will evince to any one the aocunu^ with which the mind fonns 
a conception of time, and a long and intermitted practice the persistence with which 
it retains the standard thus distinctly formed, even after disuse. 

Again, in the instance of these brief and unannounced flights most observers will 
best apply their standard, not to the phenomenon itself, but, on the instant after, to 
the eorueption of its duration which is then vivid io the mind. 
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Prof. Twining says, '^The meteor described by Mr. B. V. Marsh as the 
most brilliant of the display is identified by myself by several coincidences. 

1st. It was preeminently the most brilliant flight within my time of 
observation. 

2d. The time at New Haven was a very few minutes before ll-)* p. m. 

8d. The duration of the train was timed by myself afterward from re- 
eollection, and was less than half a minute, and more than a quarter. 

The following are my own observations of the meteor's flight : 

Ist. Its line was traced back critically to the radiant which I find I 
had marked on the star chart of the Society for the diffusion of Useful 
Knowledge at R. A. 45^ N. P. D. SI"" 80". 

2d. The flight was timed carefully and was found 1*2 seconds. This 
may be relied upon as a near approximation, at least 

8d. The meteor began at a point distant about 64^ of arc from my 
radiant. It passed within a few degrees of the Dolphin. Its beginning 
waa — say a degrree-«-S.W. of a star which probably was e Cyprni. I 
did not record the position laterally, that is to say, from £. to W., but 
the above distance remains unafiected by that circumstance. 

4th. Estimated by subsequent examinations of the heavens I call its 
length of flight 29''.'' 

Mr. Herridc says, ** While we were intently watching the meteors of 
August 10, 1861, each of the four observers looking at an altitude of 
about 60^, we were all startled, about half past eleven p. m., by a very 
brilliant flash. Instantly turning for the cause, we saw among the stars 
overhead a bright phosphoric bar, the meteor having already vanished. 
This bar, which I locate nearly as slated by Prof. Twining, remained 
visible without material change of place or shape about 20 seconds, by 
estimate. From all the circumstances of the case I infer that the time 
of the meteor's flight could not have exceeded one second." 

These observations indicate a visible track of about 83 statute miles, 
with altitudes above the earth's snr&ce of about 70, and 64, miles at the 
beginning and ending. Its course was conformable, and there is every 
reason to suppose that it was one of the August group of meteors. 

If the time of flight is 1*2 seconds, the velocity is 27*5 miles a second. 
The resistance of the atmosphere is wholly unknown, and for it no defi- 
nite allowance can be made. For the increase due to the earth's attrac- 
tion, subtract 48 from the square of 27*5 and take the square root 
of the remainder, agreeable to the principle of conservation of living 
forces. Though not an exact process this gives a tolerable correction 
where the velocity is large. The result is 26*6 miles a second for the 
relative velocity of the meteor. 

The well established fact that the meteors of August 9-11 move in 
paths which produced backward pass through a small region of the 
heavens, and that this region of emanation remains the same, or nearly 
the same, from year to year, implies : 

1st That the individual meteors are cosmical bodies; 

2d. That they are permanent members of the solar system revolving 
about the sun in elliptic orbits ; 

8d. That the direction and velocity of the relative motion, and there- 
fore of the absolute motion, of the individual bodies are nearly the sama; 

Am. Jour. 8cl— Second Ssrrs, Vol. XXXTI, Na M— Nov., IWl. 
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4th. That the whole group form what may be oonridered a ring, or |' 
disk, arouDd the sun. 

The region of emanation has not great length in the great aide 
through it and that point of the heavens to which the earth is mofing. 
Hence the velocities of the individual meteors, of the same year, and of 
different years, are nearly the same. 

The region of emanation has not great length in the great eirdt 
through it and the sun. Hence the tanffcnts to the indiTidoal orbiti 
make nearly the same angles with the sun's radios veetor. 

It follows that the elements of the individual orbits are nearly the 
same, and hence the probable conclusion that the meteors form a ria^ 
and not a disk of great breadth in its own plane. If the breadth is very 
large, we must conclude that the great part of thoee orbita which cut im 
earth's orbit belong to a limited zone, or ring, in the disk. The mean 
velocity and direction of motion of the August meteora would give aa 
elliptic orbit about the sun which would represent the ring. The velodtf 
of a single member of the group and the mean plaoe of Uie radiant, gift 
approximate data for determining thic» orbit 

Let EMS be a triangle on the celestial sphere, £ the point to wbidi 
the earth is moving, S the sun's place, M' the mean ^ 

place of the radiant, and M the point from which 
the meteors are moving in their orbit aroond the 
sun. Since the motion from M' is the resultant of 
the motions of the earth and the meteors, £, M', and 
M, are in the same great circle. The place of M' is * 
found by observation, and if the mean value be taken there need be bo 
correction for the earth's attraction. From the places of M', and £, csa 
be computed the angle E, and the arc EM'. £S can be called a quadraot 

Let V, V*, and v'', represent the earth's velocity, the true, and the rela- 
tive velocities of the meteors, v* and v" being corrected for the earth's 
attraction. By the law of composition of motions t^* = v*-{-v^' — 
2vt^'cosEM', and v' sin EM = v^ sin EM'. Also in the triangle ESM, 
cosSM = sinEMco8E, and tan S = sin £ tan EM. But 8 (or ^i— S) ii 
the inclination of the ring to the ecliptic, and SM the angle which iti 
tangent makes with the sun's radius vector. These with the value of v' 
give the elements of the ring. 

Assuming M' to be at R. A. 42'', N. P. D. 34'', E to be in the ecliptic 
at R. A. 46*' 30', v'' as above equal to 26*6, and v (including the eaith's 
rotation) equal to 18*9 miles a second, we find, 

EM'= 39^ v'= 16-8, SM =78^ 

SEM = 78^ EM = 84% ESM =84*'. 

These give for the ring* 9 semimajor (txis 0*84, /or iU ellipiicity 0*28, it» 
perihelion dieiance 0*60, its inclination dQ^,and the periodic time 281 daft. 
The ellipticity cannot be less than cosSM, which is near 0*20. 

The inclination of the ring to the ecliptic must be greater than 60®. For 
the greatest value of v' is 26*7 miles a second, that which belongs to a 
parabolic orbit This with the radiant above assumed makes ESM >65^ 
That ESM be less than 60% the dec. of M' must be reduced to 52'' 40', 
which appears hardly admissible. On the other hand to give ESM a value 
greater than 120^ would require that v" be less than 16*7, or the observed 
velocity less than 18 miles per second The obaervationa of Mewn. 
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Herrick, Twining and Manb, seem to render this alio inadnaiwible. Until 
olhar deleminationt of velocity are made, 06^, as determined above, or 
84* with retrograde motion, must be considered the most probable incli- 
aaUon. In any case the meUon of the other known annual displayt cannot 
froceed from tkU ring. 

The thickness of the ring is 5 to 10 millions of miles, for the earth, 
moving nearly two millions of miles a day, is immersed in it during 
leveral days. Some idea of its breadth could probably be obtained by 
oheerving the area of the region of emanation, or in other words, the 
average length of the perpendiculars from the centre of this area upon 
the paths, produced backward. Observations in the southern hemisphere 
from the 4th to the 8th of February are desirable, to determine whether 
the earth's orbit cuts the ring, or disk, at the other node. 

A rude estimate of the number of individuals in the ring may be 
formed. Several observers in one place in the morning hours of Aug. 
10-11 see at least 160 meteors, of which over three-fourths are conforma- 
ble. Assume the average perpendicular distance of the paths of visible 
meteors from the observers to be not greater than 71 miles. This implies 
that not less than 112 meteors pass through a circle of 100 miles radius, 
the circle being at right angles to the relative motion. The velocity is 
so great that the earth^s attraction is not of much account in making the 
number seen greater than the average throughout the ring. Reducing 
112 by the ratio v':t^', and calling the cross section of the stream not 
less than the area of a circle whose radius is 2,600,000 miles, we have at 
least (2,600,000)' X 112 1^-7.(1 OO)>0'' meteors passing the node per hour. 
In 281 days, the periodic time, we have more than 800,000,000,000,000 
bodiea for the whole August ring. 

y. ICISCELLANEOUS SCIENTIFIC INTELLIGENCE. 

1. Return of ike ArcUe JBxpeditum if Dr, Haye». — Dr. Hayes arrived 
at Halifax, N. S., on the 0th of October (and arrived at Boston, October 
2Sd, 1861), with important additions to Arctic Geography, but disap- 
pointed as to the chief object of the Expedition. Science has to mourn 
the loss of the astronomer, August Sontag ; the carpenter Gibson Caru- 
thers also died during the voyage. Waiting the more exact account of 
his voyage which we look for from Dr. Hayes we quote meantime from 
the public journals the following notice of the voyage and its results. 

The United States sailed from Boston July 10th, I860. She reached 
Upemavik after a short but stormy passage and proceeded thence to 
Smith's Straits, where she remained until July 10, 1861. 

On the 14th of April, however, a party left the vessel, consisting of 
thirteen men and sixteen dotrs, with boats on sledges. The leader of this 
dog-train is now on board the United States, and is a fine specimen of 
the species. The parly reached lat 79^ in the Middle Smith's Straits, and 
here the party divided — Dr. Hayes and three others went as far as lat 
81^ 85', west side of Kennedy Channel, (forty miles further northward than 
the latitude attained by Dr. Kane in 1854,) and were there obliged to put 
back, their provisions being exhausted. Dr. Hayes reached his vessel on 
the 27th of May. On the 13th of July, 1861, they proceeded to Little- 
ton Island, where the vessel remained until the 27th. Sailing thence ia 
a northerly direction they were met by immense packs of ice, which thif 
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▼easel could not penetrate. She then made for Cape Isabella, on Ik 
west side of Smithes Straits, which was safely reached. Boat partiei 
were sent out from here to explore, but the ice was so solid that no chanei 
was found for proceeding. The United States next came to anchor at 
the Esquimaux settlement of Natik, Northumberland Island, on theooMt 
of Greenland. 

After surveying Whale Sound, the vessel sailed for Upeniavik, on the 
voyage home, arriving there on the 15th August, 1861, after paaiiDg 
through one hundred and fifty miles of field ice in Melville Bay. Sm 
sailed thence for Discoe Island, and on the I7th September left for New 
York. From September 24 to October 7 the United States experienced 
very heavy gales, and sustained some slight injury to her sails and gear. 

August Son tag, the astronomer, a gentleman of high scientific attain- 
ments, who accompanied Dr. Kane on his last expedition, and was at one 
time connected with the United States Coast Survey, was frozen to death 
in his sledge while out exploring, accompanied by a single Esquimaux. 
He had unfortunately driven upon tliin ice which gave way, completely 
wetting him, and before he could reach a shelter was past recovery. Tlie 
body was recovered and interred at Port Folke, near Cape Alexander. 

The carpenter, Gibson Caruthers, died during the voyage. These are 
the only deaths out of the crew of sixteen persons which left Boston. The 
party was unusually free from sickness. 

Six men belonging to the wrecked whaleship St. Andrew of Aberde^ 
joined the United States at Discoe, making the crew twenty in number. 

Hans, an Esquimaux, on whom Dr. Kane placed great dependeoeSi 
who is frequently mentioned in Dr. Kane^s book, and who deserted that 
expedition while in the ice in the far north, was found at Cape York by 
the crew of the United States, and returned in the vessel to Upemarik, 
whence he had started with Dr. Kane. 

The expedition went as far north as 81^ 35', a latitude which is said to 
have been before reached only by Parry in 1827-8. On the coldest 
day experienced the thermometer fell to 68^ below zero. 

The vessel was provisioned for two years. The following is a correct 
list of those of the officers and crew of the U. S. who returned in the vessel : 

Commander, I. I. Uayes, M. D. ; Captain, S. J. McCormick ; first mate, 
H. W. Dodge ; second mate, John McDonald ; commander^s secretary, 
G. F. Khoor; assistant astronomer, H. D. Radclifis; niaster*s mate, 
Colin C. Starr ; a cook, steward, cabin boy, and ten men before the mast 

At a dinner given to Dr. Uayes by the Medical Society at Halifax be 
made the following remarks: 

*'You have intimated to me, Mr. President, that a sketch of our 
voyage would be acceptable to the gentlemen who honor me with their 
courteous attention. We visited Smith Strait on the 26th of August of 
last year. Heavy ice and stormy gales prevented our penetrating far 
within the Strait ; and after being twice in jeopardy among the bergs, 
and three times driven out of the Strait by northeast gales wo were forced 
to go into winter quarters on the east side of the Strait, in latitude 78* 
17' S, I expected to have reached the west coast, and to have secured a 
harbor near latitude 80^. My plans of exploration were dependent 
upon dogs, of which an ample stock had been obtained in Southern 
Greenland. Most of these animals died during the winter, and I was 
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igied to tako the field last spring with a weak force, and in an unfavor- 
;e position. I carried with me a boat mounted upon runners for ser- 
e iQ the open sea to the northward. After a tiial of nearly a month 
was found that the 'boat could not be transported across the Strait, 
d I accordingly sent it back, and with three companions and two 
dges drawn by dogs, I continued northward. On the 18th of May 
r provisions were exhausted and we returned, having reached latitude 
* 85' ; a degree of Northing which I believe not to have been exceeded 
' any other person except Sir Edward Parry. The land which we 
plof«d is the nearest to the North Pole of any which is known. Beyond 
St land I believe there exists a perpetual open sea, which may be navi- 
tad. For this purpose, however, steam power is necessary. 
It is my purpose to renew the attempt next year, if circumstances 
ove favorable ; and I am still of the opinion that with st^am power, a 
rOQg force of men and dogs, and a wel) organized system of advance 
tpots, the North Pole can be reached. That the region about the Pole 
onld be explored, you will I think all agree. It has long enough re- 
ained a terra incognita. Speaking as one interested in the advanoe- 
ent of science, I may say that I care not under what flag the enterprise 
ay be conducted, whether that of America, or England, or France, 
aence will claim the honor of the achievement" 
Dr. Hayes has succeeded in obtaining materials as extensive as could 
issibly be collected under the adverse circumstances of his voyage. 
Qce the death of Mr. Sontag, the entire responsibility of pursuing the 
ientific experiments of the expedition has devolved upon Dr. Hayes, 
bo has been a hard worker ; and the results at which he has arrived 
ow with what industry his investigations in the various departments 

science have been pursued. 

The chief results of the expedition are as follows : the completion of 
.e survey of Smith's Sound ; the discovery of a new channel at the 
estward of Smith's Strait ; the confirmation of Dr. Kane's theory respect- 
g an open polar sea ; the determination of the magnetic dip, and of the 
x^lination at many points within the arctic circle ; surveys of glaciers, by 
bich their rate of movement is determined ; pendulum experiments, and 
rdrographic surveys ; a continuous set of meteorological observations ; 
large collection of specimens of natural history ; a valuable collection 
' geological specimens; the accomplishment of a higher north latitude 
lan ever before attained upon land ; and lastly a large collection of pho- 
graphic views of the country, icebergs and settlements of the natives. 

The labors of the expedition have certainly not been in vain, and Dr. 
!ayes and his gallant companions are deserving of a generous welcome 
; the hands of the friends of science, and of Arctic exploration. 

2. The earthquake of ^Ist August, — This earthquake was felt at the 
Washington Observatory at 6*» 22™ a. m. There were two marked shocks, 
\ch. a succession of long waves of slight elevation, apparently proceeding 
om south to north. The interval between the shocks was perhaps five sec- 
ids. They were accompanied by the usual rumbling noise and were 
ifficiently severe to rock the water-ewer in its basin and jar the fumi- 
ire of the chamber. The sound of the earthwave through the air cod- 
nued audible some seconds after the tremor had ceased. To one who had 
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experienced several hundred analogous phenomena of nearly every degiw 
of violence, that of Saturday morning, Aug. 31, was unmistakable. J. n. e. 

8. Letter from C. Hitchcock^ JStg^ <m the firet obeervation on theJbmU 
tif the Bed SatuUtone formation of Vermont, — Eds. Silliman*s Journal: 
As a notice of the Conocephalites from the Red Sandrock series in Higb- 
ffate, Vt, has appeared in your Journal, (Second Series, vol. ixi(ii, p. 232), 
It is but just to the dead to state who were the original discoveren 
of this trilobite. By referring to the Third Annual Kept^ Geol. Vt, 
1847, pages 14 and 31, it will appear that Prod Z. Thompeon conducted 
Prof. U. 5. Adams to Highgate, where both gentlemen procured a large 
number of these trilobites. They were sent to Prod J. Uall in 1847 for 
determination who gave them the name Conocephalus, the same genus 
to which Mr. Billings now refers them. At that time the precise position 
of the Conocephalus was not known. Nor was Prof. Hall able to ffifd 
more definite mformation respecting them in 1858 when I showed him 
the specimens again. 

These trilobites are noticed on pages 339 and 340 of our Third Report 
on the Geology of Vermont, which will be ready shortly for distribution. 

Atnherft, Mm, Oct X8d, 1861. 

[For Prof. Adams's own notice of the Champlain Division of the la- 
conic RockR, see this Journal, [2], v, 109. We understand from Mr. Hunt 
that Mr. Billings has, since the date of his paper, here quoted by Mr. 
Hitchcock, seen Prof. Adams's remarks before the American Association, 
4c., at Boston in 1847, and quotes them in a paper now in press, indeed 
Mr. Billings has said the same to us in a late letter. — ^Eds.] 

4. Atlantic and Pacific Telegraph.—The 28th of October witnesied 
the successful completion of the telemiphic connection of the Atlantic 
and Pacific Oceans by way of New York and Saint Louis to San Fran- 
cisco and California. It is proposed to extend this line of communica- 
tion to the mouth of the Amoor River, crossing Behrings Straits by a 
cable forty miles in length, and thns by way of the Russian lines to 
Central and Western Europe. About 1700 miles of wire it is said will 
accomplish this connection. We can then hope to receive our European 
and Asiatic news bv way of the Pacific ! 

5. Nicotine, — It is stated that the tobacco crop of the world is 250 
millions of kilogrammes (= 5,512,500 lbs. av.). Schlosing, as already 
quoted, this Journal, [1], iv, 273, found in various tobaccos an average of 
about 5 per cent of nicotine. 

It is clear therefore that about twelve and a half millions of kilo- 
jprammes (=2,756,250 lbs.) of this poison are annually produced. As 
the sp. gr. of nicotine very slightly exceeds that of water, this quantity 
would fill nearly 100,000 wine barrels, and would give twelve and a half 
grammes (=i 293*025 grains) to every man, woman and child on the 

globe. As a few drops will produce death, it is probably much within 
le mark to say, that one yearns crop of nicotine could destroy every 
living creature on the face of the globe if its proportion was administered 
in a single dose. 

6. Geological Survey of Wiecontin. — The report of the Survey of this 
State is in press under the supervision of Prof. James Hall. This volume, 
of 500 pages or more, will contain a chapter on the general geology, 
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with a map, aod fnll illustratioiiB of the characteristic fossils of the several 
rock formations; also the elaborate report of Prof. J. D. Whitney, (now 
St the head of the geological survey of California,) on the lead region, with 
an enlarged seetional map showing the location of the mines, ^c. Mr. T. J. 
Hale has been engaged during the past season making explorations under 
the direction of Vrot Hall, cmefly in the Northwestern counties. 

The specimen of the plates of fossils which we have seen is very cred- 
itably executed in the best lithographic style. 

7. Eighty Tean Progrta oj the United States, showing the various 
bonnets of Industry and Education, ike. 2 vols. 8vo. pp. 457 and 465. 
New York, L. Stebbins, 51 John st Compiled ^by eminent Literair 
men.^ — ^This compendium of national statistics forms a valuable han<^ 
book of reference, to which all who possess it will have frequent occasion 
to torn for information in respect to the progress and condition of the 
great elements of growth and development in the history of the United 
States during eighty years past The value of the book as a work of 
reference would have been much enhanced by a more frequent reference 
to authorities and original sources of information. But taken as it is, it 
supplies a great desideratum, and its pains-taking Editor, Mr. Stebbins, 
deserves our thanks for so valuable a contribution to our resources in this 
department of statistics. 

8. New American Cyclopedia, vol. xiii, PARR — RED. Appleton is 
Co., New York, 1861. — ^This volume fiilly sustains the good character of 
its predeoessors in the series^ — Photography, by Dr. J. W. Draper, is a very 
interesting and instructive article. Of scientific articles, Parthenogenesis, 
Perpetual motion. Phosphorescence, Polarization, and Pneumatics, are fur- 
nished by Dr. Levi Reuben of New York ; while Pearl, Perfume, Petro- 
leum, Platinum, Pump and others are from Mr. J. E. Hodge. Prof. Par- 
sons of Cambridge contributes a large number of learned articles on lesal 
subjects; The article Persia, its LAnguage and Literature, is from die 
learned pen of Prof. W. D. Whitney of Yale College. The article "Peri- 
odical Literature," by D. W. Fiske, Esq., of New York, is a comprehensive 
summary of that subject, and will be of the greatest importance to those 
seeking such information. Three volumes more we understand bring this 
series to a close. 

9. Personal. — Prof. A. D. Bache, F.R.S., Superintendent of the Coast 
Survey of the U. S., was chosen Foreign Associate of the French Academy 
in the Section of Geography and Navigation in place of Mr. W. Scoreshy^ 
deceased. 

OBiTUAaT.—Dr. Eu Ives died in New Haven, Oct 8, 1861, at the age of eighty- 
two yean. Dr. Ivea was among the earliest of our botanist^ and devoted hicaself 
particalarly to the study of indigenous medicinal plants. He was the author of 
several botanical papers in the early volumes of this Journal. He was also an en- 
thusiastic pomologiftt, and added several valued varieties to the cultivated Peam. 
He was one of the originators of the Medical Department of Yale College, and re- 
tained his connection with that Faculty for thirty-nine years. He was an eminently 
successful medical practitioner, and died at a good old age, universally beloved and 
honored by all who knew him. 

Our list of publications received, and Proceedings of Scientific 
ties, ia unavoidably crowded over to an ensuing Number. 
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